" Tk VN —

NOTICE

All drawings located at the end of the document.




Intérim Status Closure Plan

Solid Waste Management Unit 25
(Storage Pad 750)

For U.S. D.O.E.-Rocky Flats Plant
Low-Level Mixed Wastes

CO7890010526

30 September 1989

Rockwell Iinternational

O~GW- OO0O30 1
REVIEWED FOR CLASSIFICATION/UCN!

ADMIN RECORD By F_J Curran
_ Date 3 ~/7 7/




°

°

Interim Status Closure Plan

Solid Waste Management Unit 25
(Storage Pad 750)

For U.S. D.O.E.-Rocky Flats Plant
Low-Level Mixed Wastes

CQO7890010526

30 September 1989

Rockwell international

REVIEWED FOR CLASSIFICATION/UCN!
By F J Curran

Date =2 1 9—9]




S8ECTION

TABLE OF CONTENTS

INTRODUCTION e 4 e v e s e s .

1'1
1.2

Plant lLocation and Mission

Closure Plan Purpose

FACILITY DESCRIPTION

2.1 Facility lLocation and Specifications .

e« o o o

2.2 Facalaity Operation . . ¢ ¢ ¢« v ¢ ¢ ¢ o o o o o =
2.2.1 Periods of Operataon . . . . . . .
2.2.2 Maximum Waste Inventory . . . . .
2.2.3 Types of Waste Managed . . . . . .
2.2.4 Waste Process Description .
2.2.5 Monitoring and Containment Systems
2.2.5.1 Alr monitoring and
containment . . . . . . .+ . . .
2.2.5.2 Surface water monitoring and
containment . . . . . . .+ . . .
2.2.5.3 Soil monitoring and
containment . . . . . . . . . .
2.2.5.4 Groundwater monltoring and
containment . . . e+ .
2.2.5.4.1 Regional Alluv1a1
Geology . ¢ « ¢ o & o o s
2.2.5.4.2 Regqional Bedrock Geology .
2.2.5.4.3 Site Alluvial Geoleogy . .
2.2.5.4.4 Site Bedrock Geology . . .
2.2.5.4.5 Site Alluvial
Hydrogeology . . « « o o+ o
2.2.5.4.6 Site Bedrock
Hydrogeology . . . .
2.2.6 Releases . v « ¢ ¢« o« o o o o o o o o
2.2.6.1 Releases to the Pad . . . . . .
2.2.6.2 Releases to the aAir . . . . . .
2.2.6.3 Releases to Surface Water . . .
2.2.6.4 Releases to So21 . . . . . . .
2.2.6.5 Releases to Groundwater . . . .
CLOSURE PLAN SUMMARY . . 4 « o ¢ o o ¢ ¢ o o o o o o o o
3.1 Closure Objectives . . . « « ¢ & o ¢« ¢ ¢ o o o o
3.2 Closure Activities . . ¢ ¢ ¢ ¢ ¢ 4 v v e e e e 4
3.3 Closure Schedule . . « +¢ o ¢ « o o o « o o o o o o
3.4 Administration of the Closure Plan . . . .« « « .+
REMOVAL OF HAZARDOUS WASTE INVENTORY . . . ¢« ¢ ¢« &« « «

OFF~-SITE WASTE MANAGEMENT . . .

PAGE

W

19
22
24
24

24
24
29
33

33

36
45
45
46
48
62
62

68
68
68
70
71

72

73



TABLE OF CONTENTS8 (CONT.)

SECTION PAGE
6.0 DECONTAMINATION . . ¢ ¢ ¢ ¢ « o o o o o & o o o o« o« » « 14
6.1 Closure Performance Criteria . . . « + o« o« o « « « 74

6.2 Decontamination of Pad 904 . . . . « ¢« + « « « . . 18

6.3 Decontamination of Auxiliary Equipment . . . . . . 80

6.4 Decontamination of Equipment Used During Closure . 81

6.5 Contaminated Soils . . .« ¢ &+ ¢« ¢ &4 « + o« + o « .+ - 81

6.6 Removal of Hazardous Waste Residues . . . . . . . . 81

7.0 DECONTAMINATION VERIFICATION . . . &« « & o &+ o o » » « » 82
7.1 Pad 904 . . . « ¢ « o o o s o s o s s s e« s e s+ . . 82

7.2 Surface Water . . . .« ¢ ¢ ¢ ¢ o o o o o« o o« o« o« « + 83

7.3 S011S v v v v ¢ 4 4 e e e 4 e e e e e e e e . 83
7.3.1 Beneath and Adjacent Pad 904 . . . . . . 83

7.3.2 Other Soils . . . ¢« « + . . . e e . B84

7.4 Groundwater . . . . . .+ ¢ ¢ ¢ e 2 2 + s e « +« + .+ .« B85

7.5 Analytical Methods . . . . . ¢« « ¢ ¢« ¢« ¢ &« &« +» « o+ 86

8.0 CLOSURE SCHEDULE . . . . . + ¢ o ¢ o ¢ ¢ &+ o o« &
9.0 CLOSURE COST AND FINANCIAL ASSURANCE . . . . . . . . . . 88
10.0 SITE ACCESS AND SECURITY . . . ¢ ¢« ¢ ¢« ¢« + « ¢ « « « « « 90
11.0 HEALTH AND SAFETY . .+ o ¢ ¢ & o o s o o o 5 s o o o
12.0 POST-CLOSURE MONITORING . . . ¢ ¢ ¢ ©+ = ¢ « o o« o » « « 92
13.0 CLOSURE CERTIFICATION . . . ¢ « ¢ o o o o o « & o =

14.0 REFERENCES . + ¢ ¢ & ¢ o 4 o & o o o s o » =

ii



TABLE NUMBER

LIST OF TABLES
TITLRE

Pondcrete Hazardous Waste Numbers and
Maximum Concentrations of Hazardous
Constituents
Saltcrete Hazardous Waste Numbers and
Maxaimum Concentrations of Hazardous
Constituents
Groundwater Sampling Parameters

Pad 750 Saltcrete Spills

Groundwater Concentrations in the Area
of Pad 750

Mobility of Hazardous Compounds Identified
in Saltcrete or Pondcrete

Decontamination Indicators

General Purpose Decontamination Solutions
for Hazardous, Radioactive and TRU-Mixed
Wastes

Cost Estimate for Closure of Unit 25

iii

PAGE

11

14

40

47

64

76

77

79

es



i 1

FIGURE NUMBER

2

10

11

13

14

15

ie

17

18

19

LIST OF FIGURES
TITLE

Vicinity Map
Rocky Flats Plant Controlled Area
Pad 750 - Location Map
Pad 750 - Details
Waste Process Description
Ambient Air Monitoring Locations
Geologic Cross-Section Location Map
Generalized Geologic Cross Section
Geologic Cross-Section A-A'
Geologic Cross-Section B-B'
Geologic Cross-Section C-C!

Alluvial Aquifer Potentiometric Map
(Aprail, 1988)

Bedrock Aquifer Potentiometric Map
(April, 1988)

Rocky Flats and Boulder Precipitation Data
Gross Alpha Concentrations in Puddle Samples
Gross Beta Concentrations in Puddle Samples
Nitrate Concentrations in Puddle Samples
Gross Aplha Concentrations in Culvert Samples

Gross Beta Concentrations in Culvert Samples

iv

PAGE

18

20

25

27

30

31

32

34

37

49

50

51

52

54

55



FIGURE NUMBER

20

21

22

23

24

LIST OF FIGURES (Con't)

TITLE

Nitrate Concentrations in Culvert Samples

Probability of Gross Alpha Concentrations
in Pad 750 Runoff and Culvert Samples

Probability of Gross Beta Concentrations
in Pad 750 Runoff and Culvert Samples

Probability of Nitrate Concentrations in
Pad 750 Runoff and Culvert Samples

Schedule of Closure Activities

PAGE

56

58

59

60

69



‘ LIST OF APPENDICES

APPENDIX A - PRODUCTION PROCESS DESCRIPTION FOR PONDCRETE AND
SALTCRETE FROM SECTION D OF RCRA PART B PERMIT
APPENDIX B - BORING LOGS FOR WELLS IN THE AREA OF PAD 750
APPENDIX C - HYDROGRAPHS FOR WELLS IN THE AREA OF PAD 750
APPENDIX D - RCRA CONTINGENCY IMPLEMENTATION PLAN REPORTS
AND MONTHLY PONDCRETE STATUS REPORTS
APPENDIX E - PAD 750 RUNOFF DATA

vi



‘B38 39 TO0T~GT-GZ ‘€L6T °S°¥W°D Y3ITM @douepIodoe Ul
patrydde aq TIIM ‘soT3TTIoR] TesodsTp 33TS-JJO 03 paebax Y3zTm ‘suorstaoad asaUls

x*sSuotjernbax asaylz jo
192 3aed I0 3aed STY]} UT astmaayjzo paptaoxd Ayreorytroads se 3daoxa
‘suotjernbax asayl Jo 00T pue 66 sized Aq paxtnbaa se uorjzeotridde
3Twaad 8y3z 3JO V 2JIed SBTTF 03 poarrey Io/pue vidd 3Jo (e)oTro¢
uot3oas Aq pearnbax se uorjesTjriou ATawry sptraoad o3 paltrel saey
oym 0861 ‘67 ISQUSAON UO 2DUD]ISTXd UT SIT3TIIORI JO saojexsado pue
SIBaUMO B9SO0Yl} 03 pue ‘parITrITny aae satjrlrqrsuodsax aanso1o-3sod
pue aansoro 69z 3aed ayqesarrdde TTaun x0 pansst sT 3tTwaad e Iayjztra
Traun za3deyd STY3 JO 00T Pu® 66 S3IRd PUe VIO JO (@)S00f UOTIO3S
Japun snje3ls WIIB3UT I0J sjuswaarnbax aya yawm paridwoo ArIng
aAeYy oym 93sem snoprezey Jo asodsIp J0 91038 ‘3esal jeyly satxTITOR]

vii

Jo saojzeirado pue saaumo 03 Ardde 3xed sTY3z 3JO spaepuelzs a3yl °q
**+*3INSOTO TRUTJ JO UOTIEeDTITIASD [TIUN pue SN3L3S WIIIUT Jo poraad
ayj3 butanp a3sem snopaezey jo jususbeueu ajqeldasoe ayl autrjap jeyl
spaepuels 2a3e3s WnWIUTW Ysriqelzsa o3 st jaed styz jo esodand ayl ‘e
0°zZ‘0°1 *K3t1iqeotrtdde pue ‘adoos ‘ssodang 1°69¢2
NOLLOAS ININIAINOTI/1dVaA
N¥Yld
[INSOLO

064 AVd VAV dOVIOLS ALIAHIANOd
GZ LINN ¥YOd LSIDIOFHD AHOLVINOTA



c++qxedgqns STyl Jo sjuswaarnbal aansoio ayl Y3 Tm satydwod *D

pue !aasydsoujle ayl o3 IO II3em adejans
X0 punoxp aylx o3 sionpoad uotritsodwoosp a3sem snopaezey Io ‘jjounx
pojeuTWelUOD ‘@3eUoeaT ‘S]3U3IN]T3SUOD snopaezey ‘ajsem snopaezey
Jo adeose aansoTo-3sod ‘JUSWUUOCITAUD BY3l pue yjreay ueuny 3oa30ad
03 Aaessadau 3U83Xd® Y3 03 ‘SVJRUTWITd JO SIZTWIUTW ‘STOIZUOD q

pue {@oUuBUSjUTRW IJYIINJ I0J posuU Y} SIZTWTUTKH ‘e

:qeyl Jouuew e ur A3TrIOoR] STY 98so(o asnu Jojeiado I0 Iaumo aylL

0°L
s°o° sOoﬁ HHH.W@N
*SaT3TITOR] juawmabeueu ajsem snopaezey [Ie Jo saojzeaado pue sSIdUMO
ay3l 03 LA1dde (2anso7o uUIBOUOD YOTYM) GTIT°G9Z-T1T1T1°G9Z § § SUOT308S ‘e
:9sTMmaIaylo seprtaoad 1°g9z § se jdaox3
- K3tr11qeot1ddy 0TIT° 692
0°'T
NOLIOAS LNTRI I N0/ LIVd
N¥1d
WWNSODO

0GL AVd VAUV AOVIHOLS ALTIDIANOA
(3,U0D) GZ LINN V0L LSIDIDAHD AHOLWINOSAA

viii



pue
{YTT°G92Z UOTIOBS Y3TM 9oUepIoOoOe UT pasoTo aq [ITm L3T1TIOR] 3yl
3¢ 3Tun juswabeuru I3sSem snopaezey yoes moy jo uorydransep VY 1

:asear 3e ‘epnioutr 3Isnu ueld 3INSOTD YL
*?JTY 9AT3OR 83T butanp jurod Aue e L3T[ToeI BY3 JO 2aNsOTO TeUTZ
xo/pue Tetrjaed wxojaad o3 Lxessaoau sdejzs ayl A3t3uapt 3snu ueld aylg

‘ueTd Jo 3uauo)

*303091Tq 9aYy3y Aq
pojeubrsap ATnp 8T oym Juawiaedag ayl Jo aarjzejuasaadax xo salordus
‘aeotr3jjo Aue o3 ‘uorjoadsutr jo Aep 8yl uo ‘uorjzoadsur 93TsS Hutanp
poptaoad aq osyTe 3Isnu 3T ‘suetd paaoadde 3noyztm sarjTIIORI IXOJF
‘uotj3tppe ur °Irew Aq a3senbax Hurpniour ‘3ssnbsa uodn juswuyxedsq
9yl 03 paystuanzy aq 3snu uerd jusxand 3sow ¥yl jo Adoo e ‘GIT1°G9Z
uUoT309S Y3TM 3dUepIodde UT patrITlxdd pue pajaTduocd ST SINSOID
Teutr3 ITaun ~ueld 2INSOTO U33ITIM e aaey snw L3TTTOoRI JuswWabeuew
23sem snopaezey e Jo Jojexsdo Jo aaumo 9yl ‘186l ‘61 Aenw Ag

‘uerd usjl3TaM

‘q

¢ti-s92

NOLLOAS
NV1d

INARIAINOTA/ITaVd

0G6L dVd VAUV dOVHOLS ALIADANOd
(3.u0D) GZ LINN YOA ILSIDIDOIHD AJOLVINOIY

ix



0°9‘0°2

0°9’‘0°2

pue !piepuels aoueurojxad aansoro 9yl Ajystyes o3 Aaessaoau
UOT3RUTWERIUODAP JO 2JUIIXd 9yl burtutwaelzap JI0J ©TISJTIO
pue ’‘sTtos Hurpunoaans burysay pue buridues J03 spoyjzaw ‘sSTIoS
pajeurtwezuos butaowax pue juaudinbas putuea o a0y saanpasoad ‘o3
po3TWIT 30U 3Ing ‘HUIpPNIOoUT ‘Sansoro Teury pue feriaed butanp
S1T0s pue ‘saanjoniis ‘juaudinbs ‘sjusuoducd wa3sAs JUBUUTRIUOD
pPa3jRUTWe]UOD pPUR SINPTISOI d3SeM snhopaezey (e SIeUTWEIUOCDIP
IO SAOWSI 03 pepoeadu sdsis aylz 3Jo uorldriaosap pI[reisp Vv

pue !arqeotrtdde
JY ‘pesn aq 03 sS3Tun Juawabeuew aIjsem snopaezey 33IsS-330
2yl Jo (s)adkl ay3l JO uotTliedTITIUSPTY pue ‘sojsem snopaezey [1e
Jo butrsodstip I0 ‘butaelzs ‘burjzeaan ‘buriaodsuealy; ’‘bHurtaowdx
I03 spoyzsauw ‘03 pe3TWII jou 3Ang ‘buipnioutr ‘sansolo [eutrl pue
saanso1o Ter3xed Hutanp pasn aq 03 spoyzauw ayly Jo uotixdiaosap
patTe3ap e pue AJTTTOR] 33Ul JO BIJTT DATIOL 3Y3 IIA0 931S-U0
IDAD S93SeM snopaezey JO AIOJUSAUT wWnUIXew ayl JO a3LWI}ISd Uy

pue !A31110®3I 83Uyl 3JO
9JTT 9AT3OR 9yl Hutanp pasoroun aq ITTM yosotym suorjieaado
ay3 JO 3JuajxXe wnuixew ay3z AJrauspr 3snu uotr3zdraosap
9UYL °ITT°G9Z UOTIO3S Y3Tm 8dURPIOIOdE UT pajzonpuod aq
ITTM A3TTTO®I 9Y3z JO 3aansolo Teury moy jo uorlzdraosep V¥

NV1d

0G. AVd VANV IOVHOLS ALTIOIANOI
(3,u0D) Gz LINN YO4 LSITHOHHD XJOLVINOAA

LNAWAAT NOTI / LIV



0°6

0°9

‘suerd aanso1o paaoadde
INOYJITM SITITITORI J03 pue ‘saeal Ajuamy ueyjz ssayl ST IITT
purtjexado Hururewal IsSoym pue $I°99Z UOTOVS IJpuUn sduevansse
TeIOURUTI 3d3eIJSUCWAP O3 SPUNI 3JISNAJ ISSN Y3 SITITTIOR]
J03 98anso1d Teury Jo aead pajzoedxs 8yl JO djewrlse sy

pue ! (p2pnIout 3q 3Snu IJA00 [eutri e aoseyd o3 paxtnbaa
|UWT] 3yl JO pue AI03Ul’AUT I3sem snopaezey T[re Jo asodstp
I0 Qeax3l 03 paxrtnbax awty 9Yy3x JO SIJRUIISS ‘3TUn TITIpUe *©
Jo ased ayy utr ‘srduexs I0J4) *2aANsSOoTo feutry pue yerzaed Jo
sgaaxboad ayl Jo HuroeI] MOTTe TIIM UDTIYM SaTJITATIOR 3INSOTO
butusaxajut 03 paatnbax awr3 Te303 dY3 ‘WNWTUTW © 3 ‘8SpnTout
asnu 2[Npayos Yyl *A3TTTORI BY3 JO IINSOTO [euUIJ I0J pue
3TUn JuswIbHRURW IJSPM sSnoplezey yoes JO aANSOID I0J 9[Npays’s v

pue ! 10I3uo00
JJo-uni purR UO-UNI pur ‘UOTIVBTI0D dj3eyoesT ‘HurtIojzrTuoul
J93em~-punoxb ‘o3 pe3zTWUIT 3JoUu 3JIng ‘Purpnidout ‘spaepuels
aouewaoJiad aansolo aYl LAJSTles 3INSOTD TRUTII pue SaInNsoId
Tet3xed [1e jeyl @aansua 03 potaad aansoTo Teury pue yeriaed syl
putanp Axesseosu SaIJTATIOR Iaylzo Jo uotidraosap poarreasp V

xi

-]

NV1d

064 d¥d VROV FAOVHOLS JALIADANOd
(3,U0D) GZ LINO VYOI LSITMOFTHD AYOLVINOTY

LNAKI TNOTA / LAV



ue JI °‘uerd sansolo 9yl pajlxoajje sey YOTYM pPaIInddo sey
IU9A9 pajoadxaun ue xajzje siep 09 ueyl xsjzey ou o ‘uoriexado
I0 ubrsap A3rTIoRI ut obueyd posodoad ay3z o3 zotad sikep
09 3seaT e ueTd 2ansoTo 9yl pusuwe Isnu J03jexado IO IaUMO 3YY, 2

0°s8
*uetd
8ansoTo ayx Jo uotreorjrpouw e axrinbax sjusas pajoadxaun
‘S89TITATIOR ©OINSOTO Teury ao 1erlaed HuIzonNpPuod ul °TTY
J0 ‘arqeoridde
3T ‘a2anso1o jJo aeak pajoadxe ayy ur abueyo e ST 8avYyy TY
20 ‘uerd aanso1o
ay3 30933e ubrsep L3trToey 03 sueld burjeaado ur sabueyd i ¢
ta9A9uaym ueTd 2aNsOTO Y3 pusuwe jshu 103ezado 310 Iaumo aylL ‘1
0°L
*quaulxedag ayyz Aq teaocadde 103 uerd aansoIo papuaue 8y
Jo Adoo e spnyour 3Isnu 3sanbax usjzjtram ayl ‘ueld aansolo paasoadde
a8yl o3 9bueyo e dztaoyzne o3 juswiyaedsg ayiz o3 3sanbax uslzzTam
e jtuqns 3snu uetd aansotro paasoadde ue yztm xojzeaado 10 I3uUMO uy
*K3tyToey 3yl JO 2anSOTO Teurl Io0 Terijaed JO uUOT3LOTITIOU 3yl 03
zotad suty Aue je uerd aansord ay3z pu2ue Aew yojeaxsdo J0 I3uMO BYL
0°L‘0°9 ‘uetd jo jJuswupusuy *D
NOLYOAS INTWRIIN0TI/LIvd
NY1d
AINSOLO

0SL OVd VIIV ADVIOLS dLAJOANOd
(3,U0D) GZ LINN WOd LSITIOTHO AYOLVINOXY

xii



ISNU UOTSTO8P S,3jusawiaedag ayy -ueld axnsoTd paaocadde ayj sauwodaq
ueld paryTpow sty3z ‘uerd ayj3 sarjtpow jJuswiaedsqg aylx JI *sfep 09
utyjztma purztam ut ueyd sty3z LJrpouw Io daoadde T1TM Juswizxedsq eyl
*skep 0¢ uTY3zTM Teaoxdde xo3 uerd mau e j3Tugqns J0 ueld ayyz LAyrpou
asnu goj3exado o asumo ayl ‘uerd ayz aaocadde jou saop juswizaedad
2yl 3II ‘qdreoea s3t jJo sdep 06 uryztm uerd ay3z saoaddestp
0 ‘Aztpouw ‘aaoadde fTTM jusujaedaq ayl (-paurtquod aq Aewm s9doT3OU
OM3 3Y3 pue ‘sjuaumod ual3lTam 3tuqgqns o3 orrqnd ayl xo3 A3runiaoddo
3yl JO 9OT30U Se DUT3 Bues Yy e UsSATH aq Aew butaesy ayly Jo
80T30U OTTANd) °SaANOD0 3T dI038dq sAep 0¢ 3Iseal e buraesy ayjy Jo
aotj3ou o1rand 8ATH TTTm I0302a1@ @Yyl “‘uerd aaInsold B HUTUIBOUOD
sSenssy ®IoW JO 9U0 AJTae(o jybiw Hurtaesy v yons IaAauaym butaeay
otiqnd ® pPTOY ‘UOTIBIOSTP umo sSIY e I0 3senbail e 03 asuodsax
UT ‘osTe TTIM ®H °~9O0T30uU 3@yl jo ajzep ayi jo sfep of uryita uetd
ay3 Jo uorjeoritpow 3senbex pue uerd ay3z uo sjUBWWOD UBJIFITIM JTUANS

03 A3Ttunjxoddo ayix ‘soriou xadedsmau e ybnoayz ‘ortand

ay3 puer Io03e1ado J0 IauMo 3yl 2ptacad TITm J03o0aarg 9yl

*O0TE€°G92 UOTIIODDS Y3ITM 9DURPIOOOE UT sSTIlIJpuel se aansolod 03
paatnbax aae 3Ingq ‘2INSOTO Jb 83sem snopaezey [T SACUSI O3 pPapPuUIIUT
oym seorrd @93sem pue sjuauwpunodwt a¥oejaIns Jo saojzerado I0 SIBUMO
03 A1dde osie suorstaocad asay] ‘-~3Juaa’ pajoadxsun ayjz aajzje slep
0€¢ ueyl aejeT ou uerd sansoldO 3yl pusuwe Isnu Jojzerado I0 IB2UMO IY]
‘poraad aanso1o TeurJ Io teraxed ayjy Huranp sanooO0 Jusad pajzodadxaun

%

NOLIOES
NVid

LNIWAIINOTY /LA

06L (d¥d VZRIV IDVHOLS JALIYIANOd
(3,u0D) SZ LINN YOA LSITADHHD AJOLVINOXY

xiii



pue (23Ts
ayaz 3Jo uorjexado adusumodaX
TITIM aojexado I0 Iaumo ayly ueyly
Iaylzo uosaad e jeyl pooyrIaNIT
afqeuosesax e ST a1yl (q)
!s@jsem TRUOTIJTIppe SATaOD8I 03
Katoedeo ay3z sey Ajryroey ayr (e) -
{9391dwos 03 sdep 08T ueyly Jabuol wIy
ayey ‘A3rssecau jJo ‘Tita ydeabeaed sIyj
yatm Atdwoo 03 paatnbax sarjTarjloe WYL °T 1

s
-

saeyy sejexjsuowsp xojzeaado 10 Iaumo 3yl It (pP)ZT1°692
§ Japun saanpaosoad ay3z Hursn potraed asbuol e aaoadde LAem JJuauizaedaq
aylL ‘uerd aanso1o pasocadde a8yl Y3Ts 3duePIOODOE UT SIISem snopaezey
ITe 93Ts-u0 JOo 9sodsSTp JI0 ‘83TS 3aY3 WOIJ dAOWSX ‘Jeaal 3snw Jojzexado
J0 Iaumo ¥yl ‘xe3e] ST eyl JT ‘sanso(o ay3z jo Teaoxdde xa3je sdep 06

J0 ‘s8jsem snopaezey Jo SuNTOA [eul] 8yl butareoaa x93 je sdep 06 UTUITM ‘e
0°8 €1IT1° 692
*Jojeaado a0 asumo a8yl o3 payrTewm Iaq
asnu ueTd patTyTtpow STY3 3O Adod ¥ °*°GTT1°69Z pue ’‘$11°69Z ‘€I11°692
‘ITTT1°G9Z § Y3aTm juajsTsuod st ueld aanso1d peaoadde ayj jeyy aansse
NOLIOES LNINTITNOTE /LA d
NVi1d
NSO

0G6L dV¥d VRIV ADOVIOLS ALTADANO
(3,U0D) SZ LINN YO LSIDIDFHD AJOLVINOITH

xiv



{33Ts
ayx Jo uorjeaado 30OUBWMWODIX
11tM Jojexado 10 Iaumo 3yl ueyl
I9yjzo uosiad e eyl pooyrIaXTY
atqeuoseax e ST sxsyy (q)
{93sSeM TRUOTJTpPpE 3IATIDBI 03]
K3roedeo ay3z sey Ajrytoey 8yl (e) - 1Y
!93e91dwoo 03
sAep 087 ueylz asbuol wuyy axez ‘A3rssedau
3o ‘ITTM saT3TAT3O® 8aANsoIo ayy ‘T o S

:3eyy sajeajsuowsp Jojexado I0 IduMo aYl JT (D)ZIT1°692
§ Jepun saanpaocoxd ayjz bursn poraad \ainsoTo ayz jJo Teaoadde
X933e skep (g1 A0 S83Sem JO auNToA Teutry 8yl DHUIATIO3I J933°
sAep 081 utyztm pue ueyd aansoldo paaocadde ay3z Y3Tm aoduepiodoe
UT S3T3TATIOR 3INSOTdO 33ardwod 3Isnu xo0jerado IO IBUMO BYJ ‘q

0°8
*JUBUUOITAUD 3YI
pue y3jreay ueuny o3l sieaxyl jusaaad o3 sdeis
IIe 8)e3l 03 9NUIUoD [TTM pue uael sey aH °2
pue !(931s
8yl Jo uorjzeaado panuriuod
Yatm atqrieduwonsutr agq pynom
KatTToey @y3z 3jJo aansold (o)
NOTIOES INTHIAINOII/THvd
NV1d
NSO

0GL dVd VIV dOVIOLS dLIHADIANOd
(3,uU0)) SZ JINN YO4 LSITHOIHD AYOLVINOTA



pue ‘AjrTIoRe] ®
Jo uorjxod aAtT3or JYF IA9JUD Aew YOTYM XYDOJISBATT IO
suosaad paztaoyaneun Jo Hutmouun aanfur jou TTTM
K311toRey 9yl Jjo uortlzaod aATloe 3yl utyztma Jusawudrnbe
0 ‘saan3onxls ‘ajsem a8yl Y3zTm 33oejuod TedTsAyd o

0o°zZt’0°01
‘sanprsax pue ¥3sem snopxezey [1e butaowsax Aq pajeurmel;UO0IIP
X0 ‘Jo peosodsip Ataedoad ussq 9AvRYy IJIsSNW SBANJIONIIS
pue Juawdtnbs AjryIoey T(ie ‘pejerduod ST IINSOTO USYM ‘e
0°9 YrT°4692
*K3xyyoes
SAT3ORUT 3N pasoIouUn ¥yl WOIJ JUSUWUOITAUD Byl
pue yjatesy uewny o3 sieaayy juaaaad o3 sdeijs
ITe aYe3 03 SNUTIUOD TITM pue uayel sey aH 4
pue !a31s
9yl Jo uorjexado panur3uod
Y3Tm a1qrieduosutr aq pTnom
A3T1Ioey @Yl Jo @8ansord (O)
NOLLOGS INTRRI I N0/ TIVA
N¥1ld
INSOIO

0G6L OVd VIV ADVIOLS ALTIDANOI
(3,u0D) GZ LINN HOA LSI'DIDIAHD XJOLVYINOAY

xvi



* (A3TTToRy Byl
03 ssa20v Aempeol pafl0I3uo0d IO ‘IdUuRIUD
PaYO0T ‘SI03TUOU UOTSTADTS] ‘juepuajje ue
‘*H+a) K3TT1TroRI 3yl 3O uotrilzaod aAtTOR Byl
03 sadueIuad I8Ylo a0 sajzeb aya ybnoayl
‘sawty (T 3¢ ‘AI13ud Joxjuoco 03 sueaw Y °TT
pue (L3771toe3J @y3z Jjo uorjzaod aAT3OE 8yl spunoaans
A1o391dwoo yortym ‘(JJITIO © yaTm pauUTquod
aouaj e J0 aredax poob utr asouajy e
‘*Hra) astaaeq T[eInleU IO TeTOTJTIII® UV ‘X o 4
X0 (K3r1rowy 8yl jo uorizaxod aatjzdoe a3yl ojzuo Axjus
STOIJUOD puUR SI03TUOW ATsnonuriuod yoiym (rauuosaad
KA3trroey xo spaend Aq aouerrr2AIns 10 HutaojTuou
UOTSTAST23 ‘*H°®) wejysds aoueIT2AINS INOY=-HZ VY A

0°2C1
taAey 3snu A3TTIOoRI *® ‘UoTioes
sTYl 30 (2)(e) pue (1) (e) sydeabeaed aspun jdusxa ssajyun ‘q
*3aed sIy3l jo sjusuwaarnbax
ay3 JO UuoTjeTOTA ® asned jou ITTM ‘A3TyTOoR]
e 3Jo uortjxod 9AT30RP Byl O3U0  YO03SIAT]
a0 suosaad jo Axjua pezraoyjzneun Io Hurmouun
ay3 £q ‘auawdinbe a0 83sem 8yl jJo aduedqaniysida °z
NOLLOES INANAA INOTY /T
NV1d
DINSOILO

06L. OVd VAUV AOVHOLS ALTADANOA
(2.,U0D) GZ LINN YOI LSI'DIOFAHD AJOLVINOTY

xvii



aanso1o peoaoadde ayjz ur suotrjzeosryroads 8yl Y3TM 3aouepIoddoe Ul pPIsolo
usaq sey A3T1TOoRI 9yl eyl JaautbHue Teuorssajoad paxajzsrHax juspuadsput
ue Aq pue Jojzeaado x0 asumo ay3z Aq yYjoq uUOT3EDTIT3aAL8D IJuauwixedaq
a3yl 03 3rtuqns 3Isnu Jojexado JI0 J2umo 3yl ‘pejaTduod ST 2IANSOTO UIYM

STT°vse

THAINSOTD JO UOTIESTITII9D

‘snoaabuep aq ues uorjlxod
9AT3Oo® 3ay3x ojuo Axjua ayl pue ‘uoriazod aAT3oR JYJ IVJUD O3
pomoTTe axe Touuosxad paztaoyjzne ATuo jeyz sSaj3edTIPuy ubtrs ayl
uo pusbal a9yl 3t pesn aq Aeu ,3no desy TaUUOosaad pazTraoyjneun
- J9bueq, ueylz aaylzo puabal e Y3TM subrts HurlsTXl *3993
GZ 3IBRAT 3@ JO IDULPJISTIP e WOIJ ITHIHIT 2 3Isnut pue L3rrroel
8y3 Huyrpunoxans eaae Y3z ur 3Jueutwopaad ebenbuer asyjzo
Aue ur pue ystTHumz uUT uallTIM Bq 3snu puabeal 8yl -uorzxod
dATIOR ayj3 03 yoroadde Aue woxl uaads aq 03 saaqunu JUSTOTIINS
uUr ‘suorjedsol Ix8ylo 3e pue ‘A3TrTIoey B Jo uorijxod aarloe
9yl 03 |dueRIUD yoed 3e pajzsod aq 3snu ‘,3ano dsay [auuosIad
paztaoyjneun -~ asbueq, ‘pusbel 9Y3z yY3TM ubrs v ‘Uuotr]lods
sTY3l 30 (2Z)(e) pue (1)(e) sydeabeaed xspun 3Jdwsxa ssayun o)

LNANTIINOTY/Tavd

0SL AVd VARV IOVIOLS FLTADIANOI
(3,u0)) GZ LINA HOd JISITIOAHD AJOLVINOATA

xviii



‘3aed @yl 3jo
sjuswaxinbax ay3z yzrtm sorTdwod jeyY3x Aem Iv8Y10 BWOS UT Iajzsem oyl abeueun
0 ‘UOT3TPUOD PoOoH UT ST 3By} ISUTRJUOD € O3 AJUTLJUOD STY] WOXI ajsem
snopaezey 9yl JIa9jsueal jIsnu Jojexado IO Isumo 39yl ‘yeaT o3 surbaq 3t
JT 10 ‘UOoT3TPUOD pPOOH UT 30U ST d3Sem snopirezey HUTPTOY IBUTEJUOD ®© JI

02 TL1°692
sIouUrEe3UO O uotjtipu
*astTmIaylo sapraoad 1°g9z § se 3dsoxa
‘aIxsem snopaezey JO SIBUTLJIUOCD BIOJIS eyl SIBTITTTORI IJSeMm snopaezey
I1e 30 saojeaado pue saaumo o3 Aidde jaedqns styz uy suorjzernbaa ayl
0LT"G9C
¥»A3TTTqeoTTddy
NOLLOES INANTAYNOTY /Tavd
NY1d
RANSOLO

0GL AVd VARIV AOVHOLS dLAAOANO
(3,U0D) GZ LINN YOI LSIDIDAHD XHOLVINOTY

xix



02

0o°¢

*sSI030®J IdY30 I0 UoTsoaxod Aq pasned
uorjeIOTISILBP I0J pue sSYeaT I03 Hurool ‘Arxsem 3ses] 3e ‘parols
91e SJI2UTE3UO0D aIaym seage 3o0adsur 3snu x03exado 10 IBUMO IAYL

GLT* 69T
suoT3oadsuy

*ea1 03 3T I¥sned Io
Jautejuod a9yl axnjdna Aew YoIym Isuuew e Ul palolzs a0 ‘parpuey
‘pausdo aq 3Jou 3Isnu 93seMm snopaezey DHulIpioy JIL8uUTEIJUOD VY °q
rajsem
aAowdX JI0 ppe 03 Axessadau st 3T uaym 3deoxa ‘sbeaojzs buranp
posoTo °9q sdiemie 3Isnw 3j3sem snopaezey DHUTPTOY IdUTEJUOD Y ‘e

€LT°692

‘poxtedutr jou ST @3Sem 9yl uUIR3UOD 03
JaUTe3U0D ay3z Jo A3TTrqe 8yl eyl os ‘palols aq 03 93sem snoparezey ayl
‘Y3TM 97qrieduocd 9STMIAY30 8le pue ‘Y3Tm 30eal 30U TITA YOTYM sTerIojeu
Y3TA PBUTT JO JO Bpewl JISUTeUOD e asn jsnu Jojexsdo I0 Iaumo 9yl

NOLIOJES
NVId

LNANTI I NOTI/I3Vd

06L AVd VANV FOVHOLS ALTIDIANOd
(3,U0D) GZ LINN VYOS LSIDIDAHD AJOLVINOIY



.mco«voazomu asoyay 3O 991 qaed 30 mucwﬁau«:&ou a2yl woid
aduaxa aae usmﬁcuw>ow 1exapad ayy pue opeao10D Jo @3elis aUlL - (0)

-x 9z § ut
0 UOTO3S sty ut asTMIdYIO vmvﬁ>oua ge 3deoX? tgataTIIORY
a3sem snopaezey 11e 3° saojeaado pue sIaumo ©°3 Kydde L1992
ybpnoxy’l 91 °992% pue y1°99¢ 121°99¢ uot3ods 30 mucwemuasvmu syl ° (@)

.gz €LT ™D ey ut yaxod q9s @so0uld
putpnout fyOTSSTWWOD saT3TTTM ot1and ope1o10d ayl pue mcoavcaﬁku.co«uauuoamcmua
3o ucoevunmﬁo -g'n A ﬁwcum>ov 8T coa»nvuommcﬁuu ut gIauUTeIUoD jo osn-3aUx

NOLIOJIS azﬁﬁmupamm\am&

NVid

oG, avd vV #AOVIOLS FLAAOANOd
(2,u0d) ST LINQ dod LSITIOAHO xgoLv1nodd

xxi



INTERIN STATUS8 CLOSURE PLAN
SOLID WASTE MANAGEMENT UNIT $25
S8TORAGE PAD 750

1.0 INTRODUCTION
1.1 Plant Location and Mission

The U.S. Department of Energy's Rocky Flats Plant is located in
north~central Colorado, northwest of the City of Denver (Figure 1).
The Plant is located in Sections 1 through 4 and 9 through 15 of
T.1 S., R. 70 W. The facility's EPA identification number is
CO 7890010526. The mailing address is:

U.S. Department of Energy
Rocky Flats Plant

P.O. Box 464

Golden, CO 80402

The facility contact is:

David P. Simonson

Manager

Department of Energy

Rocky Flats Operations (RFO)
Phone: 303-966-2025

Rockwell International is the prime operating contractor for Rocky
Flats Plant (since June 1975) under the general direction of the
U.S. Department of Energy (DOE), Washington, D.C. Headquarters.
As a government-owned and contractor-operated facility, the Rocky
Flats Plant comprises a portion of the nationwide nuclear weapons
production complex.

PAD 750 REVISION 0
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The primary Plant mission is to produce plutonium components for
nuclear weapons. Plutonium, uranium, beryllium, and stainless steel
parts are fabricated at the Plant and shipped off-site for final
assembly. Additional activities include chemical processing to
recover plutonium from scrap material, metallurgical research and
developnent, machining, assembly, non-destructive testing,
coatings, remote engineering, chemistry, and physics. Waste
handling operations at the Rocky Flats Plant 1include storage,
transport, treatment, and packaging of waste materials generated
on-site. The waste forms that are handled include hazardous
chemical waste, transuranic (TRU) waste, non-hazardous,
non-radiocactive waste, and combinations thereof. Specifically,
this Interim Status Closure Plan addresses containerized storage
of mixed low-level radioactive and hazardous waste.

1.2 Closure Plan Purpose

Submittal of a closure plan is required to ensure that facilities
that cease handling hazardous waste do not pose a long-term threat
to human health and the environment. A RCRA Part B Permit
Application has been prepared and submitted by the Rocky Flats
Plant that includes a description of the operations at Solid Waste
Management Unit (SWMU) Number 25. This unit i1s commonly referred
to as the 750 Storage Pad, or Pad 750. Pad 750 currently is
operating as an interim status storage unit (SWMU No. 25) .
Closure plans for units that have interim status and are currently
out of service have been appended to the RCRA Post-Closure Care
Permit Application. Unit 25 will be closed under interim status
since an operating permit will not be issued for this unit.

This closure plan describes the activities necessary to provide
for closure of the Pad 750 in compliance with Part 265 closure
regulations and in accordance with the Compliance Agreement entered

PAD 750 REVISION 0
INTERIM STATUS8 CLOSURE PLAN DATE 9/30/89



. into by the U.S. Environmental Protection Agency (EPA), DOE, and
the Colorado Department of Health (CDH). This plan addresses
Colorado Hazardous Waste Regulations under 6CCR 1007-3, Part 265,
Subpart G, Closure and Post-Closure; Section 265, Subpart I, Use
and Management of Containers; and equivalent Federal regulations.

. PAD 750 REVISION 0
INTERIM STATUS CLOSURE PLAN DATE 9/30/89



2.0 FACILITY DESCRIPTION
2.1 Facility Location and Specifications

Pad 750 is located in the northeastern quarter of the Rocky Flats
Plant (RFP) within the Perimeter Secured Zone (PSZ) (Figure 2).
The PSZ occupies roughly the northern portion of the Rocky Flats
Plant production area. Pad 750 was originally the parking lot for
Building 750, which purpose the 220,000 square foot pad served from
approximately 1969 until the late 1970's. At that time the
placement of trailers used for office space accounted for a portion
of the Pad space. In November 1986 the use of 142,000 square feet
of the Pad (all of the eastern portion) was changed to waste
storage (Figure 3).

Pad 750 consists of asphalt located approximately at grade, sloped
two percent to the east (Figures 3 and 4). The Pad was originally
constructed with a six inch thick aggregate base overlain by a two
inch thick asphaltic concrete paving. In 1986, prior to the
initiation of waste storage on the Pad, an overlayment was placed
on the eastern portion of the Pad (Figure 4). It 1s anticipated
that a similar overlayment will be placed on the remainder of the
Pad i1n late 1989 (Figure 4). The overlayment consisted of three
inches of asphalt underlain by Petromat, a rubberized materaial
which was intended to prevent permeation through the Pad. An eight
inch high asphalt berm delimits the Pad to the east and portions
of the north and south sides. This berm minimizes run on and
allows the collection of runoff water samples from the Pad.

It is anticipated that by December 1989 weatherproof shelters for
the storage of pondcrete and saltcrete will be constructed and in
use on Pad 750. These shelters will be modular, stressed membrane,

PAD 750 REVISION 0
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relocatable structures requiring no excavations. These structures
will not alter drainage off the Pad.

2.2 Facility Operation
2.2.1 Periods of Operation

Operation of Pad 750 as a containerized low-level mixed waste
storage area of Pondcrete, a mixture consisting of solar
evaporation pond clean-out sludge and cement, was the result of:

(o] The lack of a low-level mixed waste disposal facility to
accept the Pondcrete, and

o The need for continued production of Pondcrete during
solar pond closure activities.

Waste storage at Pad 750 began on November 18, 1986. The wastes
stored on the Pad were described 1n the November 1986 and December
15, 1987 RCRA Part B Permit Applications and consist of the mixed
low~1level radiocactive and hazardous wastes Pondcrete and Saltcrete.
Saltcrete 1s a mixture of forced evaporator salts and concrete.
The majority of waste stored on the Pad has been Pondcrete.

Waste was first stored on the Pad for greater than 90 days in
February, 1987. It is currently anticipated that all waste will
be removed from Pad 750 by October 1991. These wastes will be
disposed offsite to the Nevada Test Site (NTS), an approved

facility.
PAD 750 REVISION 0
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2.2.2 Maximum Waste Inventory

The maximum waste storage inventory of the Pad 750 is 12,168 tri-
wall boxes of waste, accounting for approximately 183,000 cubic
feet of waste (18,300,000 pounds, assuming a density of 100 pounds
per cubic foot).

The current i1nventory of waste at Pad 750 consists of 8,881 trai-
wall boxes of Pondcrete, and 157, four-foot by four-foot by seven-
foot metal boxes of Pondcrete, for a total of approximately 150,700
cubic feet of Pondcrete (15,079,900 pounds, assuming a density of
100 pounds per cubic foot). The Pad also currently stores 728
boxes of Saltcrete, and 127 two foot by four foot by seven foot
plywood boxes of Saltcrete for a total volume of approximately
18,032 cubic feet.

All Pondcrete that 1s produced in the future is anticipated to be
shipped offsite without a storage period. Therefore, no more than

the current inventory of Pondcrete 1s expected to be present on Pad
750.

2.2.3 Types of Waste Managed

Pad 750 has been used to store mixed low-level radioactive and
hazardous mixed solid waste. Low-level mixed wastes are defined
as radioactive wastes with transuranic activaty of less than 100
nanocuries per gram mixed with hazardous wastes. Transuranlc
compounds are those compounds with atomic numbers greater than
uranium., The wastes stored at the Pad are commonly referred to as
"Pondcrete" and "Saltcrete".

Table 1 identifies the EPA Hazardous Waste Numbers associated with
Pondcrete in the RCRA Part A Permit Application, also listed are

PAD 750 REVISION 0
INTERIM STATUS CLOBURE PLAN DATE 9/30/89
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the maximum levels of hazardous constituents and radionuclides
identified. The analyses whose results are presented were
conducted on both cured (hardened) and uncured Pondcrete in 1986,
1987 and 1988. Based on the information presented in Table 1, many
of the Hazardous Waste Number listings for Pondcrete in the RCRA
Part A Permit are erroneous in that the waste either does not have
the characteristics i1dentified, or it does not contain the compound
identaified.

Table 2 identifies the EPA Hazardous Waste Numbers associated with
Saltcrete in the RCRA Part A Permit Application, along with the
maximum levels 1dentified. The analyses whose results are
presented in Table 2 were conducted on Saltcrete in 1986 and 1988.
Based on the information presented in Table 2, many of the
Hazardous Waste Number listings for Saltcrete in the RCRA Part A
Permit are erroneous since the waste either does not have the
characteristics identified, or it does not contain the compound
1dentified. Saltcrete is not subject to the land-ban requirements
as identified by Toxicity Characteristic Leaching Procedure (TCLP)
tests.

2.2.4 Waste Process Description

Production process descriptions for Pondcrete and Saltcrete can be
found 1in Section D of the RCRA Part B Permit. These descraptions
are attached as Appendix A. A brief summary of these descriptions
is presented below.

Pondcrete is a solid material resulting from combining Solar Pond
sludge or sediment with Portland Cement. The production of
Pondcrete occurs near the Solar Ponds. This material was mixed and
placed in tri-wall fiberboard boxes, lined with 0.011 inch thick
plastic. Each fiberboard box contained approximately 15 cubic feet

PAD 750 REVISION 0
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of processed waste. The boxes were permanently banded to pallets
for structural integrity and ease of transportation. The boxes
were transported into Building 788 to allow the Pondcrete to
harden. Once the material had hardened the Pondcrete was
transported to 750 Pad to await offsite disposal. Currently
Pondcrete 1s placed i1n two foot by four foot by seven foot
polyetheylene 1lined 3/4-inch thick plywood boxes following a
process similar to that described above.

Saltcrete is a material similar in nature and manufacture to
Pondcrete. Saltcrete is manufactured in Building 374 from salts
which remain as a result of the evaporation of liquid process
waste. This material was also placed in tri-wall fiberboard boxes,
lined with 0.011 inch thick plastic, and allowed to harden. Once
the material had hardened the Saltcrete was transported to Pad 750
to await offsite disposal. Currently Saltcrete is placed in two
foot by four foot by seven foot polyetheylene lined 3/4-inch thick
plywood boxes following a process similar to that described above.

Prior to May 23, 1988, all wastes on Pad 750 were stored in groups
of 72 boxes each. Boxes of waste were stacked three high 1in each
group, and each group of 72 boxes was covered with tarpaulins of
100 percent polyester basecoat weave. These tarpaulins met
mi1litary specification MIL-C-44-103 with a projected lifetime of
three years. These tarpaulins were intended to provide protection
from the weather.

On May 23, 1988, a spill of Pondcrete occurred at Pad 9%04. This
spill occurred due to the existence of unhardened Pondcrete in the
waste boxes allowing the deformation of several boxes. Deformed
boxes caused the stacks to become unstable and required that some
waste be unstacked to prevent possible spills and other accidents.

PAD 750 REVISION 0
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Activities related to unstacking the Pondcrete boxes began shortly
after identification of the problem. While unstacking the boxes,
one box fell off the forklift onto the asphalt of Pad 904. The
plastic liner failed from the impact of the fall, and approximately
0.25 cubic feet of Pondcrete spilled onto the asphalt of Pad 904.
Response to this spill required the implementation of the RCRA
Contingency Plan, and was therefore reported to CDH and EPA in the
RCRA Contingency Plan Implementation Report No. 88-001. This spill
was followed by other spills at Pad 904.

Investigations related to the above spills identified inadequate
quality control and inadequate inspection procedures in the
production of Pondcrete and subsequent destabilization of the waste
form. Production of Pondcrete ceased on May 23, 1988, pending
resolution of the problems, and more detailed inspections of the
wastes stored on Pad 750 followed. These inspections identified
approximately 5 percent of the Pondcrete boxes on Pad 750 to be of
poor gquality (ie, containing unhardened Pondcrete in at least a
portion of the volume). Severely deformed boxes of waste were
transferred into four foot by four foot by seven foot metal boxes
or to Building 788 to await reprocessing.

Figure 5 presents the waste handling, treatment, storage and
disposal process of the Pondcrete during the last four years.
Between June 1986 and September 1986, Pondcrete was shipped
directly to the Nevada Test Site (NTS). At this time Pondcrete was
1dentified as a mixed waste. The NTS was not permitted as a mixed
waste disposal facility so the Pondcrete produced had to be stored
on-site awaiting a final resolution to the problem of disposal.

The on-site storage area selected was Pad 750. Storage of
Pondcrete continued on Pad 750 from November 1986 through the
present time.
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At present, September 1989, the proposed weekly shipment schedule
for Pondcrete from the Plant to the NTS is as follows:

1) 48 plywood boxes from the Pads,

o) 30 plywood boxes from the reprocessing area, and
o 34 plywood boxes directly from the processing area.
2.2.5 Monitoring and Containment Systems

Monitoring of Pad 750 has consisted of a combination of weekly
inspections and runoff water sampling. Weekly inspections consist
of walking aisles of the Pad and looking for leaking boxes, missing
tarpaulins or other obviocus problems with the Pondcrete storage.
Any problems noted, such as missing tarpaulins, are corrected.
Monitoring of the various media which may be impacted by operations
at the Pad are discussed in detail below.

2.2.5.1 Air monitoring and containment

Air Monatoring

Ambient air samplers are located on the Rocky Flats plantsite, at
the Plant perimeter (at a distance of approximately two to four
miles from the Plant's center), and 1in surrounding communities.
This monitoring program 1s known as the Radiocactive Ambient Air
Monitoring Program (RAAMP). This section will address the RAAMP
samplers located on the plantsite (Figure 6). Of particular
interest are the samplers located near Pad 750, designated S-2, S~
17, s-18 and S-19. The samplers designated S-18 and S-19 are
located 1i1n the predominant downwind direction of Pad 750. The
samplers designated S-2 and S~17 are located in the predominant
upwind direction of Pad 750.
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The RAAMP samplers operate continuously at an approximate
volumetric flow rate of 25-35 cubic feet per minute (ft3/min)
collecting air borne particles on a eight-inch by ten-inch
fiberglass media.

Manufacturer's test specifications rate this filter media to be
99.42% efficient for collection of particulates in the 0.01 to 1.0
micron range, as characterized by the median aerodynamic diameter
(Wedding and Carney, 1978; Wedding et al, 1984; and Schleicher and
Schuell, Inc. 1982). The maximum sized particles these samplers
have been found to collect is approximately 30 microns in diameter.
This collection range and efficiency gives an excellent coverage
of the total size range of respirable particles as discussed 1n
applicable EPA publications (EPA 1982 and 1985).

All RAAMP sampler filters are collected biweekly and analyzed for
total 1long-lived alpha (TLL Alpha) activity. If the TLL Alpha
activaty for a filter exceeds the Plant Screening Guide of .01
picocuries per cubic meter (pCi/m3) a specific plutonium analysas
1s performed. The Plant Screening Guide is more conservative than
the DOE Derived Concentration Guide of .02 pCi/m3 for plutonium
inhalation by members of the public.

Analytical results available as of April 1989 indicated that
concentrations of TLL alpha were found to be below the Rocky Flats

Plant screening level of 0.01 pCi/m3 at the RAAMP samplers operated
near Pad 750.

Additional air monitoring data were generated at the Pad 904 in
response to spills of Pondcrete that occurred on that Pad. Two
High-Volume (Hi-~Vol) portable air samplers were established at the
Pad 904 following the Pondcrete spill that occurred on May 23,
1988. One sampler was located near the center of Pad 904, and the
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second sampler was located on the eastern edge of Pad 904, in the
predominant downwind direction. These samplers were operated
continuously on Pad 904 until approximately April 1989. The
filters from these air samplers were analyzed for both TLL alpha
and plutonium. Analytical results identified no plutonium levels
equal to or greater than the Plant Screening Guide of 0.01 pCi/m3.

Air Containment

Following the identification of spills or leaks of Pondcrete or
Saltcrete the spilled or leaded material was immediately cleaned-
up to abate potential contaminant transport. Generally this
involved transferring the contents of the failed container and the
spilled material into a four foot by four foot by seven foot metal
container and transferring this container to an indoor area
(Buildings 374 or 788) or to another location on the Pad for
temporary holding while awaiting reprocessing. The location of the
Pad where the spill occurred was then vacuumed to remove all
material from crevices in the asphalt. Any wash water used was
collected using a wet vacuum cleaner. This liquid was then
transferred to the Saltcrete or Pondcrete processing area for
reprocessing into Saltcrete or Pondcrete, respectively.

2.2.5.2 Surface water monitoring and containment

Surface Water Containment

Pad 750, which was modified for storage use in November 1986, was
constructed to those specifications listed in Section 2.1 The Pad
originally consisted of only asphalt with no runoff containment
berms prior to waste storage. Following the beginning of storage
on Pad 750, berms were constructed on the south, north and east
sides of the Pad (Figures 3 and 4). The height of the berm 1s
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eight inches. The purpose of the berm is that of collecting storm
runoff rather than spill containment. The berm was constructed of
hot bituminous pavement and as such is not completely impermeable
to water. The berms are not adequately sealed to the Pad to
prevent water from flowing under the berms and off the Pad. All
Pondcrete is stored within the bermed area.

As shown on Figure 4, the Pad surface slopes to the east at
approximately two percent. Runoff from Pad 750 is collected in
seven stormwater inlets that are built between 10th Street and Pad
750. All runoff water storage behind the eight inch berm occurs in
the 1mmediate vicinity of the seven stormwater inlets. Field
measurements indicate that each area accounts for approximately 70
cubic feet of storage, giving a total runoff water storage behind
the berm of approximately 500 cubic feet. Therefore any
precipitation that exceeds approximately 0.03 inches will cause
overtopping of the berms. The stormwater inlets are directly piped
to a culvert which drains the South Walnut Creek drainage east of
the Pad. Under normal circumstances, runoff from the Pad first
contacts so1l as a portion of the flow i1n South Walnut Creek.

Surface Water Monitoring

Grab sampling of water from the continuously flowing culvert east
of Pad 750 began on October 15, 1986. Grab samples are collected
on a weekly basis from the continuously flowing culvert and
analyzed for dgross alpha, gross beta, nitrate-nitrogen and
dissolved solids concentrations. Grab samples of runoff water
puddled on the inside area of the berm are also collected on an as-
needed basas. Detailed discussions of the results of these
analyses are presented in Section 2.2.6.2.
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2.2.5.3 Soil Monitoring and Containment

Soil Monitoring

No soil monitoring has been conducted at Pad 750.

Soil Containment

There have been no reported spills to soil in the Pad 750 area and
as a result no soil containment has been necessary.

2.2.5.4 Groundwater monitoring and containment

Groundwater Monitoring

Although groundwater monitoring 1s not specifically required for
container storage areas, groundwater monitoring of the Pad 750 Area
is provided as part of on going Environmental Restoration Programs.
These programs are: Remedial Investigations (RI's) for CERCLA sites
at the Hillside 881, Pad 903, Mound, and East Trenches; and various
RCRA Closure activities.

Specifically, this section addresses the groundwater monitoring
locations in the vicinity of Pad 750 (Figure 7). Of particular
interest are the 14 monitoring wells located near Pad 750, wells;
23-86, 24-86, 25-86, 26-86, 33-86, 61-86, 4-87BR, 5-87BR, 9-87BR,
10-87BR, 15-87, 16-87BR, 44-87 and 45-87BR. Appendix B presents
the boring logs for these wells.

2.2.5.4.1 Regional Alluvial Geology

The alluvial geology in the vicinity of Pad 750 consists mainly of
Rocky Flats Alluvium and disturbed ground unconformably overlying
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bedrock. Bedrock in this area consists of the Arapahoe and Laramie
Formations. The Rocky Flats Alluvium is topographically the
highest and oldest member of six alluvial deposits in the vicinity
of the plant (Figure 8). The Rocky Flats Alluvium occurs at
elevations between 5,985 feet and 5,975 feet above sea level in the
immediate area of Pad 904.

The Rocky Flats Alluvium 1s a Quaternary alluvial complex derived
from the Colorado Front Range. It is comprised of poorly sorted
cobbles, gravels, sands, silts and clays with some boulders, and
1s cemented in some areas by caliche (Rockwell, 1986). The
thickness of the Rocky Flats Alluvium is variable due to deposition
on an erosional surface and recent erosional processes. It is
thickest west of the Plant where less has been eroded and more
deposited, and thinnest to the east of the Plant (Rockwell, 1988).
The Rocky Flats Alluvium material has been partially removed by
erosion and the resulting drainages repeatedly infilled with more
recent sediments.

Areas of dasturbed ground caused by construction of roads,
buildings, pads and other Plant activities is also found in the
area of Pad 750. This disturbed ground 1s reworked Rocky Flats
Alluvium in the Pad area and is generally described as
unconsolidated clay, silt, sand, gravel and pebbles. These
disturbed materials are very poorly sorted with fragments of
claystone and cement rubble and display no bedding (Rockwell,
1988).

2.2.5.4.2 Regional Bedrock Geology

Bedrock units underlying the Plant consist of the Arapahoe and
Laramie Formations (Rockwell, 1988). Because of the thickness and
low permeability of the upper Laramie, 1t is generally considered
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to be the base of the hydrogeologic system which could be affected
by Plant operations (Rockwell, 1988).

Arapahoe Formation

The Arapahoe Formation is a fluvial deposit that consists of
claystones with interbedded lenticular sandstones and siltstone.
Contacts between these lithologies are both sharp and gradational.
The claystones are poorly indurated, silty, and contain up to 15
percent organic material. Weathering has penetrated from 10 to 40
feet into bedrock. The weathered claystone is light olive gray,
blocky, slightly fractured, and has iron staining as mottles along
bedding planes and fractures (Rockwell, 1986a).

Sandstones in the Arapahoe Formation are very fine to medium
grained, with approximately 15 percent silt and clay. The
sandstones are lenticular, discontinuous, and stratigraphically
complex. The sand grains are subangular to subrounded and are
predominantly quartzose with 10 percent lithic fragments. The
sandstones are poorly to moderately cemented and exhibit ripple
marks, load casts, and planar, angular, and trough crossbedding.

Arapahoe Formation siltstones exhibit the same coloration,
constituents, bedding characteristics, and sedimentary structures
as the sandstones (Rockwell, 1988).

The general bedrock geologic structure of the region is north
striking sedimentary beds with dips to the east away from the Front
Range Monocline. Dips are on the order of 3 to 7 degrees beneath
the Plant.

There are believed to be no major faults cutting through the
Arapahoe Formation in the vicinity of the plant (Rockwell, 1986).
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2.2.5.4.3 gite Alluvijal Geology

Three geologic cross-sections were developed in the area of Pad
750. The alignments of the three cross-~sections (A-A', B-B! and
C-C') are presented on Figure 7. Appendix B presents the
lithologic logs that were used to develop the three geologic cross-
sections.

A north to south cross-section (A-A') passing east of the Pad 750
area indicates that approximately 10 to 15 feet of Rocky Flats
Alluvium (Qrf) overly bedrock (Figure 9). The alluvium appears to
be completely eroded approximately 250 feet east of Pad 750, in
the South Walnut Creek drainage. South of Pad 750 the Rocky Flats
Alluvium attains a maximum thickness of approximately 40 feet and
then rapidly reduces in thickness as it enters the north flank of
the Woman Creek valley. Throughout the area which cross-section
A-A' transects the Rocky Flats Alluvium is underlain by subcropping
claystones (Ka) and siltstones\sandstones (Kass) of the Arapahoe
Formation.

An east to west cross-section (B-B') passing south of the area of
Pad 750 indicates that approximately 10 to 15 feet of Rocky Flats
Alluvium (Qrf) underlie the Pad (Figure 10). The alluvium appears
to maintain a thickness of 10 to 20 feet and be underlain by
subcropping claystones (Ka) and siltstones\sandstones (Kass) of the

Arapahoe Formation along the entire length of the cross-section.

A north to south cross-section (C-C') passing through the area of
Pad 750 indicates that approximately 5 to 10 feet of Rocky Flats
Alluvium (Qrf) underlie the Pad (Figure 11). The alluvium appears
to maintain a thickness of five to 15 feet with some reduction in
thickness being noted along the southern end of the cross-section
as the alluvium enters the north flank of the Woman Creek valley.
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Throughout the area which cross-section C-C' transects the Rocky
Flats Alluvium is underlain by claystones (Ka) of the Arapahoe
Formation.

2.2.5.4.4 Site Bedrock Geologqy

A north to south cross-section (A-A') passing east of Pad 750
indicates that an approximately 100 foot thick sandstone\siltstone
unit of the Arapahoe Formation is present as a subcrop at a depth
of approximately 10 feet approximately 400 feet east of Pad 750
(Figure 9). This unit appears to be dipping to the southeast at
approximately three degrees.

An east to west cross-section (B-B') passing south of the area of
Pad 750 supports the existence of the 100 foot thick
sandstone/siltstone unit of the Arapahoe Formation presented above
(Figure 10).

A north to south cross-section (C-C') passing through the area of
Pad 750 1ndicates that the sandstone/siltstone unit of the Arapahoe
Formation is present at a depth of approximately 120 feet below
Pad 750 (Figure 11).

2.2.5.4.5 Site Alluvial Hydrogeology

The alluvial aquifer potentiometric surface slopes away from Pad
750 praimarily to the east (Figure 12). Groundwater flow in the
alluvial aquifer appears to be strongly influenced by topography
and the configuration of the base of weathering in the Arapahoe
Formation (Rockwell, 1989).

The alluvium potentiometric map (Figure 12) was developed using
groundwater monitoring data collected on April 4, 11 and 18, 1988.
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‘ Appendix C presents hydrographs for alluvial wells which are
located along the cross-sections A-A', B-B' and C-C'.

Groundwater elevation information for alluvial wells presented in
Appendix C suggests that groundwater 1levels have remained
relatively stable in wells 4-87, 10-87, 15-87, 26-86 and 61-86
(variance within one to six feet) and have dropped below the lowest
screened interval during most of the period of record in wells 24-
86 and 44-87 (variance of approximately one to two feet caused dry
wells). Based on the contour interval of the alluvium
potentiometric map of 10 feet the alluvial groundwater elevation
variations with time should not significantly effect the general
slope of the potentiometric surface presented on Figure 12.
Previous alluvial aquifer potentiometric maps for the first through
fourth quarters of 1988 (Rockwell, 1989) indicated that alluvial
aquifer flow directions and gradients remain fairly constant

throughout the year. Therefore, the potentiometric surface
. presented on Figure 12 is thought to adequately represent alluvium
hydrogeologic conditions near Pad 750. Areas of unsaturated

surficial materials are present north of Pad 750 near well 38-87
and east of Pad 750 near well 33-86. These unsaturated surficial
materials may represent areas where bedrock is very near the
surface causing no flow boundaries or where building footing drains
dewater the local alluvial aquifer.

Based on the information presented on the alluvium potentiometric
map and cross-sections A-A', B-B' and C-~C' the following can be
stated about groundwater monitoring in the Pad 750 area.

o Groundwater flowing northeast from Pad 750 may be
monitored using information from well 24-86,
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o Groundwater flowing east from Pad 750 will most likely
be discharged to the headwaters of South Walnut Creek
prior to being intercepted by well 33-86.

Analyses of the alluvium potentiometric data indicates that water
in the alluvial aquifer in the vicinity of Pad 750 flows toward the
east at a rate of about 2.45 x 10> ft/day (based on a saturated
hydraulic conductivaity of 1.36 x 10 2 ft/day, an assumed effective
porosity of 0.1, and a gradient of 0.018 ft/ft); and toward the
northeast at a rate of about 2.72 x 1073 ft/day (based on a
saturated hydraulic conductivity of 1.36 x 10°2 ft/day, an assumed
effective porosity of 0.1 and a gradient of 0.020 ft/ft).
Hydraulic conductivity estimates for the alluvial aquifer are based
on slug test data (Rockwell, 1989).

2.2.5.4.6 Site Bedrock Hydrogeology

The bedrock aquifer potentiometric surface slopes away from Pad
750, roughly consistent with the dip of the sandstone\siltstone
units of the Arapahoe Formation (Figure 13).

Groundwater elevation information for bedrock wells presented in
Appendix C suggests that groundwater levels have remained
relatively stable 1in wells 5-87BR, 9-87BR and 45-87BR (variance
within one to three feet), moderately stable in wells 16-87BR and
23-86BR (variance within 15 to 30 feet) and relatively unstable
in well 25-86 (variance approximately 60 feet). Based on the
contour interval of the bedrock potentiometric map of 20 feet these
groundwater elevation variations with time should not significantly
effect the general slope of the potentiometric surface presented
on Figure 13. Previous bedrock aquifer potentiometric maps for
the first through fourth gquarters of 1988 (Rockwell, 1989)
indicated that bedrock aquifer flow directions and gradients remain
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fairly constant throughout the year. Therefore, the potentiometric
surface presented on Figure 13 is thought to adequately represent
bedrock hydrogeologic conditions near Pad 750.

Based on the information presented on the bedrock potentiometric
map and cross-sections A-A', B-B' and C-C' the following
conclusions about groundwater monitoring of the bedrock aquifer
system in the area of Pad 750 may be made:

o Groundwater flowing north from Pad 750 may be monitored
using information collected from well 23-86BR,

o Groundwater flowing east from Pad 750 may be monitored
using information collected from well 22-87BR.

Analysis of bedrock aquifer potentiometric data indicates that
groundwater in the bedrock aquifer, which is assumed to occur
predominately in the sandstone\siltstone units in the vicinity of
Pad 750, flows toward the northeast at a rate of 1.03 x 103 ft/day
under a gradient of 0.091 ft/ft. This assumes an effective
porosity of 0.10 and a sandstone saturated hydraulic conductivity
of 1.13 x 103 ft/day. The hydraulic conductivity values used are
based on slug and packer test data (Rockwell, 1989).

GROUNDWATER SAMPLING

Quarterly sampling of monitoring wells at the Plant is initiated
i1mmediately upon their completion and development. Water levels
are measured monthly as well as at the time of sampling. As was
stated above some surficial saturated zone wells are dry upon
inspection for quarterly sampling, and as a result no sample is

collected.
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When water is present and samples are collected, analyses are for
the parameters listed in Table 3. During 1986 groundwater samples
were analyzed for the Hazardous Substance List (HSL) volatiles, HSL
semi-volatiles, and metals as well as major ions and radionuclides.
In 1987 and 1988 analyses were performed by an on-site Rockwell
International laboratory. During the first three quarters of 1987,
the volatile organic analyte list was reduced to the nine volatile
compounds previously detected in groundwater at the Plant. During
the fourth quarter of 1987, the Rockwell laboratory obtained a gas
chromatograph/mass spectrometer and began analyzing for the full
HSL volatile organic compound list. When there is insufficient
water available to analyze the entire suite of parameters samples
are collected and analyzed in the following order:

Other Major TIons; and

o Volatile Organic Compounds;

o Plutonium, Uranium, and Americium;
o Nitrate;

o) Metals;

o

o

Other Radionuclides.

Currently, groundwater monitoring is conducted for the parameters
listed 1in Table 3.
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'l. TABLE 3

GROUNDWATER SAMPLING PARAMETERS

FIBLD PARAMETERS

pH

Specific Conductance

Temperature

INDICATORS

Total Dissolved Solids

METALS

Hazardous Substance List - Metals
Aluminum
Antimony
Arsenic
Barium
Berylliun
Cadmium
Calcium
Chromium
Cobalt

‘ Copper

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassiunm
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Cesium

Chromium (hexavalent)

Lithium

Molybdenum

Strontium
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' TABLE 3 (con't)

GROUNDWATER SAMPLING PARAMETERS

ANIONS

Carbonate

Bicarbonate

Chloride

Sulfate

Nitrate

Cyanide

ORGANICS

Hazardous Substance List - Volatiles:
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chlcride
Acetone
Carbon Disulfaide
1,1-Dichloroethene
1,1-bichloroethane
trans-1,2-Dichloroethane
Chloroform

. 1,2-Dichloroethane

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,1,2,2~-Tetracholoroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
3~-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Ethyl Benzene
Styrene
Total Xylenes

0il and Grease
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'l’ TABLE 3 (con't)
GROUNDWATER S8AMPLING PARAMETERS

Hazardous Substance List - Semi~Volatiles:
2,4,6~Trichlorophenol
2,4,5~-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
2,4-Dinitrophenol
4~Nitrophenol
Dibenzofuran
2,4~-Dinitrotoluene
2,6-Dinitrotoluene
Diethyl Phthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6~Dinitro-2~-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol

‘ ‘ Phenanthrene

! Anthracene
di-n-Butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
3,3'-Dichlorobenzidine
Benzo(a)Anthracene
bis(2-ethylhexyl)Phthalate
Chrysene
di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo (k) Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3~cd)Pyrene
Dibenz (a,h)Anthracene
Benzo(g,h,i)Perylene
bis(2-Chloroethyl)Ether
2~Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2~-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)Ether

. PAD 750 REVISION 0
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. TABLE 3 (con't)
GROUNDWATER SAMPLING PARAMETERS

Hazardous Substance List - Semi-Volatiles:
‘ (continued)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
| Nitrobenzene
| Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2~Chloroethoxy)Methane
2,4-Dimethylphenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene

Hazardous Substance List - Pesticides and PCBS
Alpha-BHC
Beta-BHC
. Delta-BHC

Gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Chlordane
Toxaphene
Arochlor-1016
Arochlor-1221
Arochlor-1232
Arochlor-1242
Arochlor-1248

‘ Arochlor-1254

| Arochlor-~1260

} . PAD 750 REVISION o
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".l TABLE 3 (con't)
GROUNDWATER SAMPLING PARAMETERS

RADIONUCLIDES
Gross Alpha
Gross Beta
Uranium 233+234, 235, and 238
Americium 241
Plutonium 239+240
Strontium 90
Cesium 137
J Tritium

. PAD 750 REVISION 0
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2.2.6 Releases

Two spills of Pondcrete at Pad 750 have occurred to date (September
1, 1989). These Pondcrete spills occurred on August 25 and August
28, 1989. Saltcrete spills first occurred on November 1, 1988 and
have occurred at various times up to the present. None of the
above spills represent Reportable Quantities (RQ's) as identified
in the CERCLA spill reporting requirements since there were no
releases to the environment. The spills were solely onto the
asphalt of Pad 750. However, the occurrence of spills have been
reported in the monthly reports on Pondcrete operations submitted
to the cognizant regulatory agencies. The spills were cleaned
immediately upon identification. Reports on the spills as well as
monthly summaries of Pad inspections are presented in Appendix D.

2.2.6.1 Releases to the Pad

Pondcrete

Routine inspections of Pad 750 on August 25, 1989 identified a
deformed box of Pondcrete. The plastic liner of the triple walled
box had failed and approximately 0.02 cubic feet (ft3) of Pondcrete
was released onto the asphalt Pad. A similar spill was 1i1dentified
on August 28, 1989, with approximately 0.5 ft3 of Pondcrete
released to the asphalt pad. These spills have consisted of an
unhardened mixture of Solar Evaporation Pond sludge and cement.

Following each incident the entire contents of the failed container
and the spilled Pondcrete were transferred into a four foot by four
foot by seven foot metal container with hand tools. This container
was stored on Pad 750 awaiting reprocessing. The location of the
Pad where the Pondcrete had spilled was then cleaned by washing
with water using brooms to remove Pondcrete from crevices in the

PAD 750 REVISION 0
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asphalt. The liquid was collected using wet vacuums. This cleaning
effort was continued until radiation levels were below the
detection limit of the instruments being used. This liquid was
transferred back to the Solar Ponds to await reprocessing.

Saltcrete

Routine 1inspections of Pad 750 on November 1, 1988 and April 7,
1989 identified deformed and leaking boxes of Saltcrete. After
these initial discoveries a program to inspect every Saltcrete box
was 1mplemented which identified a number of other Saltcrete leaks.
All Saltcrete spills have consisted of a fine, dry powder that
leaked to the asphalt pad. The generic procedures used to contain
the Saltcrete spills and clean the Pad are described below. The
date of identification of leaking Saltcrete boxes, and the quantity
released to the Pad, is given in Table 4.

Following identification of the Saltcrete storage problems, the
entire contents of the failed container and the spilled Saltcrete
were transferred into a four foot by four foot by seven foot metal
container. The metal containers have been stored on Pad 750
awaiting reprocessing. The location of the Pad where the Saltcrete
had spilled was cleaned by vacuuming until radiation levels were
below the detection limit of the instruments being used. The
collected material was transferred to Building 374 for reprocessing
or stored on Pad 750 in a four foot by four foot by seven foot
metal container awaiting reprocessing.

2.2.6.2 Releases to the Air
Releases to air from waste storage activities at Pad 750 are

unlikely since the wastes are nonvolatile by nature. The most
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Date

11/01/88
04/07/89
06/22/89
06/23/89
06/24/89
06/25/89
06/27/89
06/29/89
07/07/89
07/10/89
07/11/89
07/12/89
07/15/89
07/24/89
07/25/89

PAD 750

INTERIM STATUS CLOSURE PLAN

TABLE 4

PAD 750 SALTCRETE SPILLS

Number of Leaking
Boxes Identified

-

[
NBEBWAOUNE &R WR
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Total Quantity of
Saltcrete lLeaked

to Pad (Pounds)

50
1
1
0.3
3
1l
18.2
0.5
10.5
5.8
16.1
1
1.8
2
1.2
REVISION
DATE

0
9/30/89




likely time a release to air would occur would be during a spill
incident as fine grained particles. As was stated in Section
2.2.5.1 there have been no releases that exceeded the Plant
Screening Guide for plutonium in air of 0.01 pCi/m3.

2.2.6.3 Releases to Surface Water

The seven stormwater inlets immediately east of the Pad 750 berm
collect all runoff from the Pad and are directly connected to a
culvert that daylights east of the Pad. This culvert feeds to a
continuously flowing drainage that is a portion of South Walnut
Creek. Ponds B-1 through B-5 are located on the South Walnut Creek
drainage. Samples of surface water runoff and samples of the
continuously flowing culvert immediately east of the Pad (South
Walnut Creek) are routinely collected and analyzed.

Based on the information presented in Section 2.2.5.2, the berms
located on Pad 750 could be overtopped by as little as 0.03 inches
of precipitation runoff. In an effort to understand the frequency
of these ©precipitation events, Rocky Flats and Boulder
precipitation data was plotted against time (Figure 14). The
information contained on this figure suggests that the Rocky Flats
data 1s 1n good agreement with the Boulder data. Further, these
data i1ndicate that virtually every precipitation event exceeded the
0.03 inches required for berm overtopping.

Data related to runoff samples (Puddle Samples) from Pad 750 have
been plotted with respect to time (Figures 15 through 17). These
runoff samples have been collected from the four southernmost
puddles that are formed on the Pad near the berm along the eastern
edge of Pad 750 (Figure 4). These samples have been collected at
random times rather than following each precipitation event.
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PAD 750 PUDDLES GROSS BETA CONCENTRATION
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PAD 750 PUDDLES NITRATE CONCENTRATION
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There is considerable variability in the data, with no apparent
trend with time. To date, the maximum Contaminant 1levels
identified in the runoff samples have been 153 + 14 pCi/l for gross
alpha activity, 148 + 12 pCi/l for gross beta activity and 87.4
mg/l for nitrate. All berm ponded runoff sampling was conducted
after waste storage began.

Data related to samples collected at the culvert which discharges
to South Walnut Creek are plotted with respect to time (Figures 18
through 20). These samples have been collected downstream of the
point where the Pad 750 runoff contributes to the South Walnut
Creek flow on a weekly basis (Figure 3). There is considerable
variation present 1in this data, and again no specific trends are
observable. Limited data is available covering the period prior
to waste storage on the Pad.

The following summarizes the culvert data prior to waste storage
assuming a normal distribution of the data.

Number of Standard
Analysis Samples Mean Deviation Max. Min.
(mg/1)
Gross Alpha 5 12.2 7.8 19.0 0.0
(pC1/1)
Gross Beta 5 12.8 12.5 25.0 -8.0
(pC1/1)

The maximum contaminant levels identified in samples from the
culvert are 164 + 9 pCi/1 for gross alpha activaty, 63 + 2 pCi/l
for gross beta activity and 4.5 mg/1 for nitrate-nitrogen. The
limited number of data points prior to waste storage makes data
interpretation difficult. However, 1t 1s believed that the culvert
water is not significantly impacted by waste storage activities.
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PAD 750 CULVERT GROSS ALPHA CONCENTRATION
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PAD 750 CULVERT GROSS BETA CONCENTRATIONS
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PAD 750 CULVERT NITRATE CONCENTRATION
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The data for both Pad 750 runoff samples and for the culvert
samples appear to be log-normally distributed (Figures 21 through
23). The correlation coefficients for the lines drawn through
these data vary from 0.93 to 0.99, strongly indicating the log-
normal nature of the data and the excellent fit of the lines to the
data.

Using the information contained on Figures 21 through 23 to
describe the runoff data the following conclusions may be made:

o 59 percent of the puddle samples and 53 percent of the
culvert runoff samples were less than or equal to the
gross alpha proposed performance standard of 15 pCi/l
(Figure 21),

o 87 percent of the puddle samples and 97 percent of the
culvert runoff samples were less than or equal to the
gross beta proposed performance standard of 50 pCi/l
(Figure 22), and

o 85 percent of the puddle samples and >98 percent of the
culvert runoff samples were less than or equal to the
proposed performance standard of 10 mg/1 for nitrate-
nitrogen (Figure 23).

These analyses indicate that the water released from the Pad was
typically of good quality (contaminant concentrations typically
meet drainking water standards). Data reports for Pad 750 runoff
and the culvert data are found in Appendix E.

The total number of culvert samples collected is 120 while the
total number of runoff samples collected is 58. Since the culvert
flows continuously, samples can be taken on any day, but the runoff
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SAMPLE CONCENTRATIONS <= mg/l
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ponded by the berm can only be sampled following a precipitation
event.

When precipitation events occur runoff from Pad 750 would begin
flowing into the culvert almost immediately. The time required for
water falling at the far western edge of the Pad (approximately 600
feet west of the stormwater inlets) to flow out of the culvert is
calculated to be less than 15 minutes. This calculation indicates
that the runoff from Pad 750 will quickly flow into the South
Walnut Creek drainage and be carried downstream to the east.
Further, this calculation indicates that water samples collected
at the culvert must be collected within 15 minutes of the end of
a precipitation event or the sample may not contain appreciable
amounts of Pad 750 runoff. For these reasons, culvert data are
believed to represent South Walnut Creek drainage water quality
upstream of the Pad (Figures 21 through 23).

Gross alpha and gross beta activities in the runoff water and the
culvert water are virtually indistinguishable from each other
(Figures 21 and 22). Nitrate in the pad runoff is consistently
present 1n higher concentrations than those found in South Walnut
Creek (Figure 23). These data may indicate that, for the
parameters analyzed, only nitrate would potentially increase
contaminant concentrations in South Walnut Creek.

The analyses of the data presented above indicate not only that
contamination is present in the Pad 750 runoff, but also that there
are other sources of contamination contributing to elevated analyte
concentrations in the South Walnut Creek water. It is believed
that Pad 750 represents just one of many sources of contamination
to the South Walnut Creek Drainage.
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South Walnut Creek is diverted near Building 991 into Pond B-
4 '
thereby bypassing ponds B-~1 through B-3 (Figure 7). Ponds B-1 and
B-2 are spill control ponds that normally do not discharge down
the South Walnut Creek drainage. Pond B-3 is a holding pond for
the treated effluent from the Rocky Flats Sanitary Wastewater
Treatment Plant (Building 995). The water from Pond B-3 1s spray
irrigated near the pond unless the pipes are frozen. Pond B-4,
which contains incoming South Walnut Creek flow, intermittently
discharges to Pond B-5 which is the last control point on the South
Walnut Creek drainage. All discharges from Pond B-5 must meet the
National Pollutant Discharge Elimination System (NPDES) Permit for
the Rocky Flats Plant. Pond B-~5 is designated NPDES discharge
location 006. The NPDES permit is currently being renegotiated,
with completion expected in December 1989.

2.2.6.4 So1l

All spills which have occurred to date at Pad 750 have remained on
the paved area and were i1mmediately cleaned up, and therefore do
not constitute releases to soi1l. However, contaminated runoff that
leaves the Pad contacts soi1il in the South Walnut Creek drainage.
Due to the relatively low concentrations of contaminants in Pad
750 runoff water (contaminant concentrations typically meet
drinking water standards) concentrations of contaminants in soils
of the South Walnut Creek drainage are expected to be very low.

2.2.6.% Ground-Water

Groundwater should not be impacted by the Pad operations since,
based on runoff data, contaminants released from the Pad are
present in relatively 1low concentrations (typically meeting
drinking water standards). Further, Pad 750 retains at least some

PAD 750 REVISION 0
INTERIM STATUS CLOSURE PLAN DATE 9/30/89
62



of the precipitation which could conceivably percolate through the
nearby soils and contaminate groundwater.

An analysis of the concentrations of what are considered to be
indicator parameters, based on the waste types found in Pondcrete,
indicate that several indicator parameters were found at
concentrations equal to or above the performance criteria in
groundwater near the Pad (Table 5). The following paragraphs
discuss relevant parameters and the concentrations found.

The performance criterion for nitrate of 10 mg/l was met or
exceeded in groundwater samples collected from alluvial well 26-
86; however, these concentrations have been decreasing with time.
Further, this alluvial well appears to be hydraulically
disconnected from the Pad and appears to be hydraulically connected
to the solar ponds.

The performance criterion for acetone of 0.005 mg/l was met or
exceeded 1n groundwater samples collected from alluvial well 15-87
and bedrock wells 25-86BR, 5-87BR and 45-87BR. All elevated
concentrations occurred approximately 12 months prior to the first
Saltcrete spill of November 1, 1988.

All water collected from alluvial or bedrock wells was found to be
below the performance criterion of 0.005 mg/l for bis(2-
ethylhexyl)phthalate (BEHT).

The performance criteria for Plutonium-239,-240, and americium-241
of 15 and 30 pCi/l, respectively, were not found to be met or
exceeded in any of the groundwater samples collected from either
the alluvial or bedrock aquifer systems near Pad 750.
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"' 3.0 CLOSURE PLAN SUMMARY
3.1 Closure Objectives

This interim status closure plan has been prepared to meet the
performance standards of 6 CCR 1007-3, Section 265.111. The
promulgated standards require a facility be closed in a manner
that:

o) Minimizes the need for further maintenance; and

(o} Controls, minimizes or eliminates, to the extent
necessary to protect human health and the environment,
post-closure escape of hazardous waste, hazardous waste
constituents, leachate, contaminated rainfall, or waste
decomposition products to the ground or surface waters
or to the atmosphere.

‘ 3.2 Closure Activaitaies

The progression of activities necessary to complete closure is
shown in Figure 24. Praincipal activities include:

o Removal of all wastes currently stored on Pad 750,
(o} Decontamination of Pad surfaces (if required),
o Verification of Pad decontamination (1f required),
o Verification of acceptable levels of soil contamination,
o] Decontamination of soil (if required),
PAD 7S50 REVISION 0
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o Verification of soil decontamination (if required),
o Performance standard compliance.

All necessary actions will be taken at Pad 750 to ensure compliance
with the closure performance standards.

3.3 Closure Schedule

The CDH Director and the EPA Regional Administrator will be
notified of the intent to close Storage Pad 750, 45 days prior to
the removal of the last waste volume. The closure period will
begin when the last shipment of waste leaves Pad 750.
Decontamination of the Pad and soil sampling will be accomplished
within 90 days from the beginning of closure. The decontamination
of equipment will require an additional 10 days. An additional 90
days will be required for the receipt of analytical results.

Assuming the unit and nearby soil 1s shown to be sufficiently clean
after one decontamination round, closure will be certified 180 days
after closure operations begin. Figure 24 summarizes the currently
anticipated closure activities and schedule. If the analysis of
the final rainse solution or soi1l samples indicates contamination
1s present above the performance standards, the closure schedule
w1ll be extended to allow additional time for further
decontamination and analysis. If this occurs both the CDH Director
and the EPA Regional Administrator will be immediately notified of
the delay in closure, and documentation supporting the closure
period extension will be submitted.

PAD 750 REVISION 0
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. 3.4 Administration of the Closure Plan

The interim status closure plan for Storage Pad 750 (SWMU 25) will
| be maintained at the Rocky Flats Area Office, Building 111, U.S.
‘ Department of Energy. The person responsible for storing and
updating this copy of the closure plan 1is:

David P. Simonson

Manager

U.S. Department of Energy
Rocky Flats Operations (RFO)
P.O. Box 928

Golden, Colorado 80402
Phone: (303) 966-2025

r . PAD 750 REVISION °
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' 4.0 REMOVAL OF HAZARDOUS WASTE INVENTORY

\ All mixed low-level radioactive and hazardous waste will be removed
from Pad 750 by October 1991. This waste will be transported
offsite for disposal at the Nevada Test Site (NTS). Until October
1991 the storage of mixed low-level radioactive and hazardous waste

will continue at Pad 750.

‘ PAD 750 REVISION 0
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5.0 OFF-SITE WASTE MANAGEMENT

The only waste residues from closure of this unit requiring
treatment/disposal will be rinsate from possible decontamination
activities. It is anticipated that the rinsate generated will be
treated on-site at the Building 374 treatment facility.

All waste removed from Pad 750 and shipped offsite will be disposed
at the Nevada Test Site (NTS). This waste disposal will be covered
by the operations and regulations that pertain to NTS. The
disposal method will consist of shallow land disposal.

PAD 750 REVISION 0
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6.0 DECONTAMINATION

6.1 Closure Performance Criteria

Decontamination of Pad 750 and all ancillary and cleaning equipment
will be conducted until levels of hazardous constituents are found
at concentrations less than or equal to those protective of human
health and the envaironment.

Every hazardous constituent identified in Pondcrete or Saltcrete
(See Section 2.2.3) was evaluated as a potential decontamination
indicator. The hazardous constituents identified in the wastes
were broken into groups of hazardous organics, radionuclides or
conventional parameters (nitrate). The mobility of the compound
1n each of these groups was assessed. The most mobile and least
mobile compounds were chosen from each group for the indicator
last. Mobility was based upon mobility in water, and did not
address mobllity as a saltating or resuspended particulate.

The rationale for evaluating most and least mobile constituents is
so that the extent of any plume as well as source terms can be
1dentified. The most mobile compound can be used to delimit the
extent of plume migration; whereas the least mobile compound may
remain near the source of contamination and represent a continuing
release, If two compounds 1n the same group had similar
mobilities, the compound with the higher concentration in the waste
was selected for development of the performance standard.

Mobility was assessed using the distribution coefficient (Kd) with
units of 1liters/kilogram. The distribution coefficient is a
measure of the likelihood of a compound to be adsorbed to a soil
particle rather than stay in solution. The Kd value represents the
ratio of the amount of a compound adsorbed to soil versus the

PAD 750 REVISION 0
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amount of the compound in water. The greater the distribution

. coefficient the less mobile the compound in water (Freeze and
Cherry 1979). Distribution coefficients were available for
radionuclides and octanol/water partition coefficient were used for
organic compounds. The octanol/water partition coefficient (Kow)
is an indirect measurement of the distribution coefficient with the
compounds being related by a constant for any particular soil
(USEPA 1983). The greater the octanol/water partition coefficient
the less mobile the compound in water. Table 6 summarizes the
mobility evaluation for those parameters identified in Pondcrete
or Saltcrete.

Table 6 details the hazardous constituents and concentrations that
w1ll serve as indicator parameters for decontamination purposes.
In general, there are no applicable standards for soil for those
compounds listed in Table 7. In those cases where no applicable
standards for soil exist the partition coefficient or octanol water

. partition coefficient for the compound was used to establish an
acceptable soil concentration. These acceptable soil
concentrations are those for which the applicable water standard
will not be exceeded based on the distribution coefficient.

With respect to radioactive contamination, the levels of fixed and
removable activity will determine if an initial or subsequent
decontamination round 1is required. Degontamination will be
considered complete when:

o The direct count does not exceed 250 counts per minute
of alpha activaty, and

o The removable alpha activity does not exceed 20
disintegrations per minute (dpm) per 100 cm2.

' PAD 750 REVISION 0
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TABLE 6

MOBILITY OF HAZARDOUS8 COMPOUNDS
IDENTIFIED IN SALTCRETE OR PONDCRETE

Compound Dist. Coefficient Octanol /Water Part.
(1/kg) (Unitless)
Nitrate 1 (assumed) -—

(Freeze and Cherry 1979)

Acetone 1 (since miscible) -——
(USEPA 1983)

Benzene -—— 1 EE 2.28
(USEPA 1983)

Bis(2-ethylhexyl)phthalate ——— 1 EE 5.3
(USEPA 1983)

2=-Butanone - 1
(USEPA 1983)

Methylene Chloride -—— 1 EE 1.3
(USEPA 1983)

Perchloroethylene -— 1 EE 2.88
(USEPA 1983)

1,1,2,2~-Tetrachloroethane -—— 1 EE 2.3-4.9
(USEPA 1983)

Toluene ——— 1l EE 2.07-2.69
(USEPA 1983)

Plutonium-239 1l EE 3.30-6.56 ———
(Nelson, Larsen, Penrose 1984)

1 EE 3.30-6.56 (based upon
(Torstenfelt 1986) similarity to plutonium)
Americium-241

Cyanide, sulfide and uranium were not evaluated due to 1low
concentrations present in the waste.
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TABLE 7?7

DECONTAMINATION INDICATORS

Parameter Applicable Standard Concentration
Nitrate Drinking Water 10 mg/1l
Acceptable Soil Level 10 ng/kg
Acetone Detection Limit 0.005 mg/l
Acceptable Soil Level 5 mg/kg
BEHT* Detection Limit 0.005 mg/1l
Acceptable Soil Level 1000 mg/kg
Plutonium-239 CWQ (see note) 15 pcCi/l
EPA 13 - 20 pCi/g
Americium-241 CcwWQ 30 pcCi/l
Proposed TIS 20 pCi/g

* BEHT is Bis(2-ethylhexyl)phthalate

CWQ: Colorado Water Quality Standard, Notice of Final Adoption of
Temporary Rule, State of Colorado Water Quality Control
Commission, July 11, 1989.

Proposed TIS: Proposed Transuranics 1n Soil Standard, USEPA 1986.

EPA: Interim Guidance: Dose Limits for Persons Exposed to
Transuranium Elements i1n the General Environment. USEPA 1986.
(assuming soil bulk density at 1.00 to 1.55 g/cc
[Hausenbuiller, 1972])
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6.2 Decontamination of Pad 750

The history of operations at Pad 750 and the runoff samples from
this Pad indicate that the Pad must be decontaminated. Since
asphalt is a nearly impermeable material, surface cleaning is
considered adequate to decontaminate the Pad. The Pad surfaces
wlll be cleaned by one of several commonly implemented methods,
including hydroblasting/water wash or foam cleaning. A single
wash/rinse cycle is expected to be adequate to decontaminate the
Pad. Cleaning Solution E from Table 8, which is effective in
removing non-oily mixed wastes, will be used in this operation.
The wash and rinsate solutions will be collected by a vacuum unit
in the immediate vicinity of cleaning operations as well as at the
eastern edge of the Pad.

Prior to initiation of decontamination activities, a "raw rinsate"
sample w1ll be collected for analysis of those hazardous parameters
listed in Table 7, and these results will be considered as
background levels. Following the decontamination efforts, "used
rinsate" samples will be collected and analyzed. The difference
in concentration between these two results will be compared to the
performance standards listed in Table 7. The unit will meet the
performance standards 1f the adjusted concentration of the "used
rinsate" 1s below the performance standard concentrations. If a
single wash/rinse cycle is not adequate to meet the above criteria,
the wash/rinse cycle will be repeated until the criteria are nmet.

All sampling/testing will be conducted wusing EPA-approved
procedures and minimum detection levels.
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TABLE 8

GENERAL PURPOSE DECONTAMINATION BOLUTIONS
FOR HAZARDOUS, RADIOACTIVE AND TRU-MIXED WASTES

SUSPECTED WASTE

SOLUTION PREPARATION DIRECTIONS COMPONENTS

1. A To 10 gallons of water, add Inorganic acids
4 pounds of sodium carbonate ionic metals
and 4 pounds of trisodium
phosphate. Stir until evenly
mixed.

2. B To 10 gallons of water, add 8 Cyanides, other
pounds of calcium hypochlorite inorganic that
and 1/2 pound of sodium are not acidic
hydroxide. Stir with wooden
or plastic stirrer until evenly
mixed.

3. C To 10 gallons of water, add 4 Solvents, organic
pounds of trisodium phosphate. compounds, waste
Stir until evenly mixed. oil

4, D To 10 gallons of water, add 1 Caustic waste
pint of concentrated sulfuric
acid slowly while stirring.

5. E "SOLNI" or an equivalent commer- Mixed waste,
cially available solution will TRU mixed waste
be used. (non-oily)

6. F Use full strength petroleunm Organic compounds
ether or similar organic solvent.

7. G Use water. Dilute organic
and inorganic
contaminants
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To characterize the contamination of radiocactive substances,
measurements will be taken to determine levels of fixed and
removable radioactivity. Total alpha activity levels of the unit
will be measured with an air-proportional-type alpha survey meter.

Smears will be taken and counted according to plant procedures to
determine the level of removable activity. The difference between
the air-proportional alpha measurements and the smear activity
measurements equals the fixed activity of the unit. The levels of
fixed and removable activity will determine if the unit requires
cleaning, or if it can be used in its current condition.

6.3 Decontamination of Auxiliary Equipment

All auxiliary equipment which was used at Pad 750 will be
decontaminated by steam cleaning at the eastern edge of the Pad.
Decontamination will include:

1. A rinse with a steam cleaner using water free of volatile
organics.

2. Scrubbing with brushes using a solution of water with
Alconox detergent that is free of volatile organics.

3. A final rinse with the steam cleaner using water free of
volatile organics.

This work will be done immediately adjacent to the water runoff
sample collection berms to minimize the area of the Pad impacted
by these operations, and to provide for easy collection of the
liquids. This equipment includes forklifts and trucks used for
transportation as well as all units used to clean the Pad. Since
only storage of the waste on the Pad was conducted, no other
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equipment need be decontaminated. All wash and rinsate water will
be collected and treated on-site at Building 374.

6.4 Decontamination of Equipment Used During Closure

Upon completion of each phase of decontamination required for
closure, equipment will be decontaminated by steam cleaning as
described 1n the previous section. All disposable contaminated
equipment accumulated during closure will be containerized and
shipped to an authorized off-site disposal facility.

6.5 Contaminated Soils

The contaminant concentrations in soils caused by operation of
Pad 750 are not expected to be at 1levels that will require
decontamination activities. If, however, contaminants are present
above the performance criteria listed in Table 7, then all soils
that exceed that level will be removed and disposed at an approved
offsite facilaity.

6.6 Removal of Hazardous Waste Residues

Approximately 40,000 gallons of wastewater may be generated by
decontamination processes. The waste will be collected and placed
in tank trucks and the effluent will be transferred to Building 374
for treatment.
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7.0 DECONTAMINATION VERIFICATION
7.1 Pad 750

The success of decontamination procedures for Pad 750 and related
equipment will be measured by comparing the adjusted concentration
of appropriate substances in rinsate with the performance standards
listed 1i1n Table 7. The need for and success of any soil
decontamination that is conducted will be assessed by comparison
with the performance standards listed in Table 7. Testing will be
conducted using EPA-approved procedures and minimum detection
levels.

The procedures for determination of background 1levels and
comparison with the performance standard are described in Section
6.2. The unit will be judged to meet the performance standards 1if
the adjusted concentration of the "used rinsate" is below the
performance standard concentrations.

Decontamination rinsate sources will be grab-sampled after the
preparation of 10,000 gallons of cleaning solution. A wash/rinse
1s expected to require approximately 40,000 gallons of water which
will require four samples of the rinsate source to be taken.

One composite sample of the used rinse water will be collected.
This sample will be taken as eight separate grab samples from the
rinse solution collected in the vacuum unit during the ranse
activities. The eight separate grab samples will be composited for
analysis.

To verify the decontamination of radioactive substances,
measurements will be taken to determine levels of fixed and
removable radioactivity. The unit will be considered clean 1f the
direct count does not exceed 250 counts per minute of alpha
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activity, and the removable alpha activity does not exceed 20
dpm/100 cn®.

7.2 Surface Water

As discussed 1n Section 2.2.6.3, water in South Walnut Creek may
potentially be impacted by runoff from Pad 750. However, the
runoff from the Pad quickly flows off the Pad and down the
drainage. Since this water flows into Ponds B-4 and B-5 where it
is monitored and must meet NPDES Permit conditions before
discharge, it is felt that additional surface water sampling or
remediation activities are not warranted.

7.3 Soils
7.3.1 Beneath and Adjacent to Pad 750

Soil contamination beneath Pad 750 1s not expected to exist due to
the low permeability of asphalt and the positive drainage provided
by the two percent slope of the Pad. Cursory visual inspections
of the Pad have not identified cracks or other defects in the Pad
from which contaminated materials could reach the environment.
However, detalled inspections cannot be conducted since large areas
of the Pad are covered with stored waste.

When decontamination activities are completed on Pad 750, the Pad
will be inspected by an independent register professional englneer
for cracks or other indications that the integrity of the Pad has
been compromised. This inspection will include the review of
construction and repair records to assess non-visable degradation
of the Pad. If such an area is identified, the soils beneath the
Pad at that location will be sampled in the engineer's presence.
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The soil sampling at these locations will consist of a three foot
deep sample with collection of one foot composite soil samples.
Each of the three composite soil samples will be analyzed for the
indicators listed in Table 7. If the soils do not meet the
acceptable 1levels 1listed ain Table 7, then the 1limits of
contaminated soil must be i1dentified by sampling at locations ten
feet distant from the first sampling location in three directions
to triangulate the area of contamination. If these samples are
also contaminated, then subsequent sampling locations will be
located an additional ten feet distant from the previous sampling
locations. This method of sample location selection will be
continued until soil which contains the performance standard
parameters at or below the performance standard concentrations are
sampled. For all contaminated soil identified, soil
decontamination activities must be conducted as described in
Section 6.5.

It is currently expected that soil sampling will not be required
beneath Pad 750.

Soil contamination i1mmediately adjacent to Pad 750 is not expected
since all unbermed edges of the Pad have a two percent slope toward
the bermed areas of the Pad. The bermed areas of the Pad slope to
seven stormwater inlets capable of handling all Pad runoff. For
these reasons, sampling of soils adjacent to Pad 750 will not be
conducted.

7.3.2 Other Soils

Sampling of soil located near but not adjacent to the Pad will not
be an activity required by this Closure Plan. As discussed in
Sections 2.2.6.3 and 2.2.6.4, soills which may be contaminated by
Pad 750 runoff are present in the South Walnut Creek drainage.
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South Walnut Creek flows as an unlined stream for approximately 700
feet downstream of Pad 750 at which point it is collected into a
culvert and placed into Pond B-4 (Figure 3). So0il and sediment
sampling as well as any required remedial action will be conducted
along this 700 foot reach of the stream as a portion of the ongoing
Environmental Restoration Program (ERP) activities. The ERP
Schedule 1s being developed as a portion of the Inter-Agency
Agreement under negotiation.

Ponds B-1, B-2, B-3, B-4 and B-5 on South Walnut Creek are
considered Inactive Solid Waste Management Units (SWMU) due to past
contamination and waste management activities. As such, these
areas are planned for investigation and potential clean-up. These
actions are being taken to comply with the Comprehensive
Environmental Response Compensation and Liability Act requirements
at the plant. These activities are a portion of the ERP. Since
the majority of the South Walnut Creek drainage is already
1dentified as a SWMU, and since the data indicate that other
sources of contaminant input to the South Walnut Creek drainage
exist, the entire South Walnut Creek drainage is designated as a
SWMU for investigation under the ERP Program. Since the ERP
program will more completely address the South Walnut Creek
drainage, further sampling on this drainage is not appropriate for
this closure plan.

7.4 Groundwater

As discussed in section 2.2.6.5, groundwater should not be i1mpacted
by Pad 750, and no groundwater samples will be collected as part
of Pad 750 closure activities.
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7.5 Analytical Methods

The analytical methods to be used in evaluating the success of
decontamination efforts, will be those documented in SW-846, or
other approved EPA methods. If no approved EPA method is
available, then a generally accepted laboratory technique will be
used. Fixed and removable radioactivity levels will be analyzed
by using an air-proportional-type alpha survey meter (total alpha
activity 1levels) and Smear activity measurements (removable
activity).

PAD 750 REVISION 0
INTERIM STATUS CLOSURE PLAN DATE 9/30/89
86



8.0 CLOSURE SCHEDULE

The CDH and the EPA Regional Administrator will be notified of the
intent to close Unit 25, 45 days prior to beginning the closure.
Decontamination of the unit will be accomplished within 90 days
from the beginning of closure. The decontamination of egquipment
will require 10 additional days. An additional 90 days will be
required prior to receiving analytical results.

Assuming the unit is shown to be sufficiently clean after one
decontamination round, closure will be certified 180 days after
closure plan approval (Figure 24). If the analysis of the final
rinse solution indicates contamination is still present above the
performance standards, the closure schedule will be extended to
allow additional time for further decontamination and analysis.
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9.0 CLOSURE COST AND FINANCIAL ASSURANCE

State and Federal governments are exempt from the financial
requirements imposed by Subpart H of 6 CCR 1007-3, Section 265.140
(c). Because the Rocky Flats Plant is a federally-owned facility,
no cost estimates or financial assurance documentation is required.
Cost estimates are presented in Table 9 for planning, budgeting and
informational purposes. These estimates can in no way be
considered binding.

The estimates presented in Table 9 are based on a worst case
scenario in which the entire unit undergoing closure is found to
be contaminated. These assumptions are expected to result in an
overestimation of the actual costs that will be incurred, since
this unit is expected to be clean. The estimates in Table 9 do no
include the cost of reprocessing, repackaging, shipping or offsite
disposal of Pondcrete or Saltcrete.
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TABLE 9

COST ESTIMATE FOR CLOSURE OF UNIT 25

Engineering Design and Inspection $ 8,500.00
Equipment 40,000.00
Decontamination Monitoring 8,500.00
Treatment/Disposal of Water 6,400.00
Contingency 9,000.00
TOTAL $72,400.00
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' 10.0 SITE ACCESS AND SECURITY

Access to the work area will be limited to authorized personnel
only. Exit from the working area will be through a clean,
restricted area in the decontamination area. Existing security
measures at the Rocky Flats Plant meet the requirements of 6 CCR
1007-3, Section 265.14. These include:

o A three-strand barbed-wire cattle fence surrounding the
facility posted to identify the land as a government
reservation/restricted area,

o A fence and armed guards posted 24 hours daily at
two gates to the controlled area of the facility,
and

o Surveillance by securaity cameras 24 hours daily.

Existing fences and gates are operated and maintained by DOE.
Maintenance requirements will be performed by DOE regardless of
closure activities at the site.

PAD 750 REVISION 0
. INTERIM STATUS CLOSURE PLAN DATE 9/30/89

90



11.0 HEALTH AND SAFETY

A site-specific Health and Safety Plan covering decontamination of
the site, will be prepared two months before closure activities
begin. The plan will comply with all Occupational Safety and
Health Administration (OSHA), CDH, EPA, and DOE requirements.
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‘ 12.0 POST-CLOSURE MONITORING
The implementation of post-closure monitoring is not necessary due
to the nature of the container storage area.
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13.0 CLOSURE CERTIFICATION

After completion of closure, the owner or operator and an
independent certified registered engineer will submit certification
of closure, based upon compliance with the closure plan, to the CDH
and the EPA Regional Adminastrator.

The independent registered professional engineer will periodically
review the closure operations in enough detail to assure final
certification of closure. The final certification of closure will
state that the closure procedures and standards have been carried
out as descraibed in the approved closure plan. In order to certify
the performance and completion of closure activities, the
independent registered professional engineer will review test
results and inspect the site to verify the closure plan was carried
out as approved. Both the operator and the independent registered
professional engineer will submit a written document to the CDH and
the EPA Regional Administrator to certify closure activities were
conducted in accordance with the approved closure plan.
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APPENDIX A

PRODUCTION PROCES8S8 DESCRIPTION FOR PONDCRETE AND
SALTCRETE FROM S8ECTION D OF RCRA PART B PERMIT



NOTE

This appendix consists of information found in the RCRA Part B
Permit Application for the Rocky Flats Plant. This information has
been updated to accurately reflect the current situation.
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effluent from the third stage clarifier is transferred to Tanks
D-826 A and B after passing through a Baker Precoat Pressure
Filter, FL-831, This filter accomplishes a final solids
separation. Filter backwash is transferred to the Filter Feed

Tanks D-824 A and B for treatment as TRU vaste.

The radioactivity level in the clarifier effluent holding tanks
is sampled to determine whether the solution can be sent to the
evaporator feed tank or needs to be returned to Tanks D-804A, B,
C, or D for recycling through the decontamination-precipitation
system. Flow through the system is regulated by a series of Flow
Controllers and Ratio Controllers, which adjust pump speeds and

addition of reagents.

D-2c(2) (e) Evaporation Process
The evaporation system consists of a multiple effect steam heated
unit which produces condensate water and a concentrated salt
solution which is fed to the spray dryer. The process includes
the following equipment:

Feed Tank D-827

Feed Pumps P-818A, B

In-line Filters FL-801A, B

Vapor Bodies T-802, T-803, T-804, T-805

Heat Exchangers E806A, B, E-807, E-808, E-809

Circulating Pumps P-819, P-820, P-821, P-822

Condenser E-810

Flash Tanks D-830, D-832, D-876
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Condensate Tank D-834

Product Water Pumps P-824, P-825
Ejectors J-801, J-803

Ejector Aftercooler E-820

Ejector Condensate Tank D-879

Tower Water Return Pump P-861
FALZALL/ ANALRZEY/

Heat Exchanger Descaling Tank D-845
Evaporator Concentrate Storage D-826C
Spray Dryer Feed Tank D-878

Feed Pumps P-858A, B

Spray Dryer Furnace F-801

Spray Atomizer

Spray Drier Drying Chamber W-803
Bag Filter FL-803

HEPA Filter Plenums FL 804A, B
Evaporator Effluent Tanks T-808A, B
Salt Crete Transfer Tank T-884

Salt Crete Mixing Tanks T-883A, B

o Evaporator Feed

1987

The evaporator feed tank, D-827, receives waste water

from Tanks D-801A, B, C; D-802A, B, C; and D-826A and

B. The feed solution from Tanks D-801 A,B, and C and

D-802 A, B, and C pass through in-line filters FL801A and

B before entering D-827. These filters (bucket strainers)
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are periodically flushed out down a process sink to Sump

D-852.

o Multiple Effect Evaporation Process
From the feed tank, the solution is pumped into the first
effect of the evaporator.yuysuglh/ /gag//LepA/ / FYFPFAEPF/
Heat is transferred to the feed from the steam condensate
coming from the first effect heat exchanger. Circulation
Pump P-819 continuously circulates the liquid in the
first effect by drawing liquid from the bottom of the
first effect vapor body (T-802), pumping it through the
first effect heat exchanger (E-806A or B), and dis-
charging it near the liquid level in the first effect
vapor body. The circulation rate is approximately 20
times the evaporator throughput at the design feed rate.
Heat exchanger E-806A or B uses 30 psig steam to heat the
first effect liquid. Water which evaporates in the first
effect passes through the second effect heat exchanger
(E-807) to heat that effect, and is collected in Flash
Tank D-830. The partially concentrated liquid remaining
in the first effect continuously feeds to the second

effect.

The 1liquid in the second effect circulates in the same
manner as in the first effect. The evaporated water from
the second effect goes through the third effect heat

exchanger to heat that effect and collects in Flash Tank
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D-832. The second effect concentrate continuously feeds

the third effect.

The third and fourth effects operate in the same manner.
Water which evaporates in the fourth effect condenses in
the main surface condenser E-810 and collects in
Condensate Tank D-834. The concentrated liquid remaining
in the fourth effect is continuously pumped to Tanks D-
826C or D-878. The liquid in Tank D-826 C can be
transferred either to Tank D-878 or to the Salt Crete

mixing station. Tank D-878 feeds the spray dryer system.

Nitric acid, phosphoric acid and water are circulated on
the process side of the heat exchangers through the heat
exchanger descaling tank, D-845. When the acid is
depleted, this tank is drained to Tanks D-807A and B for

neutralization, or tanks D-824 A & B.

Two parallel steam ejectors (J-801 and J-803) provide the
vacuum necessary to maintain and develop the evaporator
pressure profile. The pressures range from approximately
10 psig in the first effect to a vacuum of about 20 in.
Hg in the fourth effect. Both ejectors evacuate the
system during startup, but only one is used during steady
state operation. The exhaust steam from the ejectors
condenses in the ejector aftercooler (E-820) by contact
with water from Cooling Tower 373. The condensate and

tower water drain to Tank D-879 and are pumped back to
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the cooling tower by Pump P-861.

The condensate water from the flash tanks and the

condensate tank is punped FRrSlGn7R) CBRRSR, TASRY Y 2577 2 RE™

SYAPPYALIE/ /S RAVASHY /HAALS / FRFIFR/ AP/ BY/ 20/ | ALADLALLION
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Verification that waste treatment is complete is provided
by sampling of the nitrate salt and product water on a
weekly basis. Product water is also continuously
monitored for conductivity, which is an indication of
high dissolved solids or ammonia concentration. High
conductivity automatically causes the evaporator effluent
to be rerouted back to Tank D-802 A, B, or C or to the
evaporator feed tank D-827. The waste sampling and
analysis plans provided in Section C address this in more
detail.
0 Spray Dryer System

The concentrated salt solution (approximately 35 percent
dissolved salts) is pumped from Tank D-826C into D-878,
the spray dryer feed tank. From there the material is
pumped to the spray atomizer by Feed Pumps P-858A and B,
via Flow Controller FIC-7877. A pressure relief valve is
mounted in the pump discharge line to relieve excess

pressure.

- D-137



C07890010526 Date: December 15, 1987
Revision No. 1.0
Section D

The spray atomizer consists of a 25 KW frequency
converter set, a high speed motor, and a centrifugal
atomizer. The concentrate solution is atomized by the
centrifugal atomizer into a hot air stream in the Spray

Dryer, W-803.

The spray dryer furnace (F-801) heats air with a
combination gas-o0il burner which fires directly into the
air stream in a horizontal heater shell. Cold air enters
at the base of the heater shell tangential to the burner,
combines with the flame, and is thoroughly mixed to an
even temperature as it passes through the air duct and
enters the drying chamber. Natural gas is the normal
fuel with fuel oil used as a backup. Combustion products

enter directly into the spray dryer air stream.

Heated air from the furnace enters the drying chamber (W-
803) through a set of downward vanes concentric with the
salt concentrate from the spray machine. Instantaneous
drying occurs creating small spherical salt particles
suspended in the air stream. The water evaporating from
the solution cools the air to maintain an  outlet

temperature of approximately 140°cC.
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0 Bag Filter Product Collector FL-803
From the spray dryer, salt-laden air passes into the bag
Gore-Tex, fiberglass impregnated
filter house where a series of LlHth filter bags separate
the salt from the air stream. Pulses of compressed air
blow downward through the filter bags to dislodge
accumulated salt and drop it to the bottom of the
collector. The dry product then passes through a rotary
air lock into a receiving transfer tank (T-884) then into
two Salt Crete mixing tanks, T-883 A and B. The
frequency of the air pulse jet is regulated to maintain

the desired operating conditions and pressure drop across

the baghouse.

The clean air from the bag filter passes through two High
Efficiency Particulate Air (HEPA) filter plenums, FL-804A
and B, which remove trace amounts of salt, and is then

released to the atmosphere.

O Salt-Crete Operation
Dry salt product from the bag filter is mixed in Tanks T-
883 A and B with Portland Cement and either a portion of
the concentrated salt solution from Tank D-826 c,
domestic water, raw water, or Building 374 effluent

water. This cemented product, called Salt Crete, is
ywood

1
allowed to set up in g;}ﬂagg[gggggnggd boxes lined with

plastic.
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D-24(2) Treatment Facilities

One location has been identified in which hazardous wastes are
treated in tanks and an operating permit under RCRA is required.
This 1is in addition to the treatment tanks described as part of
the waste treatment system. Following are detailed descriptions
of the treatment processes occurring in tanks. Engineering

drawings are provided in Appendix D-5.

D-2d(2) (a) Original Uranium Chip Roaster: Building 444/447
(Unit 45)

Deleted ~ See Record of Amendments.

D-2d(2) (b) New Chip Roaster: Building 444/447 (Unit 46)

Deleted - See Record of Amendments.

D-2d(2) (c¢) Electrolyte Recovery Process: Building 460 (Unit 47)

Deleted. See Record of Amendments.

D-2d(2) (d) Pond Crete Solidification Process: Building 788
(Unit 48)

The Building 788 sludge thickener and solidification system at
the solar pond consists of a Mud Cat pumper with an agitator and
a pump on pontoons which pumps the sludge fromasolar pond 2p7A
into the 25,000-gallon steel Gardner Denver/Stearns Roger
thickener tank. A rake enclosed in the base of the tank directs
the sludge to a drain at the bottom of the tank. After the

settling process is completed (10-12 hours), the 1liquid is

D-148 .
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decanted from the tank back into the pond. The thickener is
designed to allow a continuous overflow passing over an
adjustable weir and flowing through a 4 in. diameter pipe
discharging into Pond 207A. The thickener is vented to the

atmosphere.

The sludge is then pumped from the base of the tank by a high
pressure diaphragm slurry pump through ;&;;;y piping to the back
end of the steel "pug mill". Table D-11 lists specifications for
the thickener and pug mill. A series of surge pins, screw augers
and paddle wheels 1ift and mix the sludge with portland cement,
which is fed in from an adjacent silo. The mixed sludge and
cement, called Pond Crete, flows over a weir, through a chute and
plywood
into boxes. The YWWxVY/fieyydayd boxes lined with 0.011 inch
plastic are filled with Pond Crete, dated, and stored in the

Building 788 warehouse. Pond Crete storage is discussed in

sections D-1b(2), (g), and (3j).

The thickener unit's foundation design is not intended to provide
any containment capacity for spill control. Instead, it |is
designed to have a proper slope and configuration so that the
entire thickener content would be allowed to flow back to Pond
207 A in the event of tank leakage or puncture. The foundation

is constructed of concrete which is free of cracks and gaps. Apd

VY 9IRSV /900 HY 0T VY
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PERMITTED UNIT NUMBER
TANK NYEER

TARK W

BUILDING MSER
DESIGN STANDARDS
MTERIAL OF CONSTRUCTION
NASTE CONTAINED
CORROSION ALLOWANCE
DIMENSIONS (d1a x h)
CAPACITY {qal)

SHELL THICKNESS
OPERATING PRESSURE
QPERATING TEMPERATURE
DESIGN PRESSURE
DESIGN TEMPERATURE
MAXTM LTQUID LEVEL
SPEIIFIL GRAVITY
STRUCTURAL SUPPORTS
1EAR OF CONSTRUCTION
SEM TYPE

PFD DRAWING NUMBER
PLID DRAWING NUMBER
TN DRAWING NUMBER
FLODR FLAN DRANING NUMBER
g‘%?wm CONTAINMENT

ToNori2ontal tank {0

Date: December 15, 1987
Revision: 1
Section D

TANK INFORMATION TABLE
POND CRETE TANKS

iength)

TABLE D-11
80 80
N/A WA
Thickener fug mill
188 18
ASIE Consercially avail equip
Carbon Steel Carbon Steel
Pond water/sludge, pH 11 Thickener bottoms, pH 11
N/A N/A
250" x9'¢ 12" trough,7'8” long
35,000 %
shell /47, core 5/16° e
Ats Ats
fab fab
N/A WA
N/A LI
1'10° NA
108 LI
6 steel channel legs Structural steel stana
1984 1984
Full Pepetration Butt weld  heldes and 8olted
-850 -850
D852 D-852
b-851 0851
2083 2053

D- 150
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The pond sludge characterization is detailed in Section C, "Waste

Characterization and Analysis".

0 Additional Temporary Solar Pond Equipment
To increase the capacity of the Pond Crete production
operation, additional equipment has recently been
purchased. The major pieces of additional equipment are

batch
a concrete mixer YWWo¥ and a front end 1loader. The

4.0

concrete mixer AWGY (7,7 cubic yards),BFFyaudy Moagy /Ng/
YOYUD ///¥9¥9Y receives a transfer of four cubic yards of
concentrated pond sludge from the existing thickener.
The sludge is transferred by an existing pump through a
. ) . . Portland

two 1inch diameter line at 25 gpm. /Fype9//o09 /BRrEiApd
cement is then pneumatically transferred to the mixer
¥X¥g¢k by a portable cement silo and pneumatic transfer

system. The cement and sludge 1s then mixed by rotating
The mixture 1s then discharged into a lined

the mixer. RS/ RARIRES/ 12/ EAER/ BARPHAZ B8R/ ) 19%) /3) 243
plywood box.

FITAG /Y RFR /RIPPRE [RBUTLER/ BI/ A/ EONELELE] BYBAL /BUTB ] [ ARLLN
VIRPS /YU /SFPERL/ STARSE [ RARYAY B/ XL BABR/ NS [PAL Y ALV /AL

FPR/RAPIRAYIFS [ KR/ LPRR R/ LEINALL ) ERREYPRRAYA/PHK ]

The /{¢g¥ front end loader will be used to transfer sludge
from the bottom of the solar pond and dump it into a new
concrete pumper for transfer to the thickener. The front
end 1loader is also used to move sludge from the shallow

‘ end of the pond to the deep end.

- D-151



APPENDIX B

BORING LOG8 FOR WELLS IN THE AREA OF PAD 750



Major

SAMPLE TYPE

TEST TYPE

=
5 |=
< |8 Name
Divisions | § |2
[} Well graded gravels or gravel-sand
GW 0‘ mixtures httle or no fines
.. Poorly graded gravels or gravel-sand
Gra‘;el GP 3| mixtures hittle or no fines
an
n
gt Gravely Silty gravels gravel-sand-silt
o GM mixtures
n Sands
-~ — Clayey gravels gravel-sand-clay
® GC [] maxtures
=] ¥
—t
o] Well-graded sands or gravelly sands
g‘n SW little or no fines
|
[+5) Poorly—graded sands or gravelly
E Sandd SP sands little or no fines
© an
8 Sandy Silty sands sand-silt
So1l SM mixtures
S
——3 Clayey sands sand-clay
SC ¢ mixtures
Inorganic silts and very fine sands
ML rock flour silty or clayey fine sands
Silts or_clayey silts with slight plasticity
° d ——— Inorganic clays of low to medium
6 an CL I plasticaty gravelly clays sandy
7] C]ays I— clays sity clays lean clays
thlki Orgamic silts and organic silt—clays
'8 (I"I“ < 50) OL [fiiiy of low plasticity
: ! SUUUHG
- i Inorganic silts micacious or
! diatimaceous fine sandy or silt
oy y y
O Silts MH soils elastic soils
| ! and — Inorganic clays of high plasticity
o [ fat clays
£ | Clays CH —
-y
i
= {(LL > 50) | Organic clays of medium to high
| OH I plasticity organic silts
| i
PT |— Peat and other highly organic soils

Organic Soils

CHEMICAL

UNIFIED SOL CLASSFFICATION SYSTEM
AND BORING LOG SYMBOLS

SOLIAS. DRw

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO ¢¢7-10




BORING LOGS FOR

24-86
26-86
33~-86
61-86

ALLUVIAL WELLS

4-87
10-87
15-87
44-87



DRILLING CONRACTOR

DRILIFR

CHK D BY __ —_—

DATE

g ek ] g E |y LOG OF BORING NO.24-88  Pege 1 of n!
ag 53 E g E ""éE. S DATE DRILLED- /12/86  EQUIPMENT  NOBRE B-57 s
HANRS 3 E g;,g 8| pescripnion nsa ELEVATION 5980 45

25
ke 29 LA 2 Gravel Yellow-gray (5y 7/2) to hght olive gray
& {5y 5/2), some granitic pebbles, coarse sand
] o— and silt mith a trace of clay, dry
] — &
- >
36 2509 3 &
] . As Above
o
— —%]
]
F=4 o »
o | 28% > r—
1—& No Recovery
— -‘—-——-
— T—&]
/ 7 "._"—
%7
100 5050 8
_ ‘ Claystone Pale olive (10y 6/2) to green gray
[ c (5Gy 6/1) silty mith some fine-grained sand
! 7 clavstone contains dark yellow orange
(10vr 6/6) 1ron staining calcareous pockets
— 40 S along fractures throughout sample, damp
T 11
| IC—J
‘ ! Total depth of borehole= 12 FT
| — 13— ’
3 14
i
! —
15—
16—
17
18—
19
20

THIS SUNMARY APPLIES OMLY AT TEE LOCATION AND TINE OF DROLLING  SUESTURFACE
CONDITIONS MAY CEANGE AT TEIS LOCATION WITE THE PASSACE OF TIXE THER DATA

PRESENTED IS 4 SINPLIFICATION OP ACTLAL CONDITIONS ENCOUNTERED 2486 |
't, ROCKY FLATS PLANT PROJECT NO  xx -=xx ‘
g PAD 750 CLOSURE




Boyles Rrothers Driing Co

0 JARVIE

DRILIING CONRACTOR

DRILIFR

LAA
DATE 6/14/83 CHKD BY

BY

SAMPLE

SAMPLE
TYPE

LOG OF BORING No. 26-86 Page 1 of 1
DATE DRILLED 8/22/86  EQUIPMENT MOBILE B-87 E
DESCRIPTION HSA ELEVATION 5074 ¢8

METER
CON~

DEPTH IN
reer

N
GRAPHIC

16

l Sandy, Silty Gravel Light brown,
] (5YR 6/4), granite and quartzite,
o angular to subangular cobbles and
pebbles Poorly sorted, dry

-

87

Clayey Sand Very pale orange, (10YR 8/2),

to grayish orange, (10YR 7/4) Very fnine

grained Some granite and quartzite
pebbles and cobbles Medium plasticity

Grades to very clayey, dark yellow orange,

(10YR 6/6) sand with large cobbles at
base of sample Poorly sorted subangular

20

to angular Low to medium plasticity damp

100

30

30

Claystone Light olive brown (5Y 5/6)

some s1lt trace sand Sand layers from

104-107 and 11 4-116 Sand 15 very ‘fale
orange, (10YR 8/2) coarse grained mod-

(T O T T

erately sorted subangular, trace calcar-
eous cement Unconsolidated soft wet

Clay 1s firm moist

100

80

Clavstone Medium dark gray (N4) with
gravish orange (10YR 7/4) and pale olive

12 (10YR 6/2) mottling Some silt with very !
coarse grained sand lenses less than
02 thickh Ironstone lazer at 129-132

14 with calcareous cement Firm, moist '

Total Borehole Depth 170 ft

THDS SUMMAXY APPLIFS ONLY AT THE LOCATION AND TIME OF DROLING SUNSURFACE
COVDITIONS MAY CHANGE AT TRIS LOCATION WITH THE PASSAGE OF TIMK. TBE DATA
FRESINTED 1S 4 SDIPLIFICATION OF ACTTAL CONDITIONS ENCOUNTERED u

ROCKY FLATS PLANT PROJECT NO ¢47-10

PAD 750 CLOSURE




SANPLE
NO
SAMPLE
TYPE

LOQG OF BORING No. 33-88 Page 1 of 1

DATE DRILLED: 9/10/88  PQUIPMENT- MNOBILE B-8?
DESCRIPTION BSA ELEVATION  08049.28

PERCENT
RECOVERY
DEPTR IN
TEET
WELL OR
PIEZO~
CON-
STRUCTION
GRAPHIC
L0G
TINTS

Clayey Gravel Light olive gray, (5Y 3/2)
Some sand, silt and poorly sorted quartzite

pebbles Subangular Crumbly, dry

) S

100 70 Clayey Gravel Light ohve gray, (5Y 5/2)

Some sand, quartzite cobbles and gravel
clasts Angular to subangular Moderate

sorting Loose, dry

TOPSOIL/SOIL

100 80 7 7

(A REREE LR

Baytes Hr thers Driting Co

Claystone Gravish yellow green (5 GY 7/2)
to grayish olive green (5GY 3/2) wmith

olive gray (5Y 3/2) to greenish gray

§5G\ 6/1) and dark yellowish orange
10YR 6/6) stains Well sorted, consolidated,

fractured firm weathered damp

A

DRIFIING (ONRACTOR

100 KX 5 0

LAA

I

17— Total Borehole Depth 16 8 ft

DATE £/20/89 CHKD BY

By

——

18

194

— |

THIS SUNMARY APPUES ONLY 4T THE LOCATION AND TIME OF DRILLING SUBSLRPACE
CONDITIONS MAY CRANGE AT THIS LOCATION WITH TRE PASSAGE OF TINE. THE DATA
PRESENTED IS 4 SDNPLIFICATION OF ACTUAL CONDITIONS ENCOLNTERED ~-®

kl - ROCKY FLATS PLANT PROJECTNO 887-10

E PAD 750 CLOSURE




SAMPLE

PERCENT

RECOVERY

DATE DRILLED 11/19/88 EQUIPMENT MOBILE B-87
DESCRIPTION BSA BEVATION 3999 3}

TNt

g LOQ OF BORING No. 61-86 Psge 1 of |

DEPTR IN
reer
vzl OR
PIE20-
100

Boyles 8 others Drihng Co

J HORN

DRILIING CONRACTOR

DRILLFR

CHK D By

tAA

DATF 6/20/89

ny

{ Em {ey Gravel Dark yellowish brown,
R 4/2) Abundant small cobbles Moist
— r——-t-
) — §—
&
3 / Caliche Yellowish gray, (5Y 8/1) to whute,
) {N9) Abundant CaC03 some sand
[
4 i 1
o =
 — Clayey Gravel Dark yellowmish brown, (loYR 4/2)
= Caliche intermixed Iron stains at 85 -119%
— %
6 I= Moist
S .
4 = ¥
BE=I )
4 AvA
— 5 &
/’ 1 E
—
= l
114 B
= TOPSOIL/SOIL
|
] \1 E Claystone Dark vellowish orangde. (10YR 6/6)
Moderate to high plasticity Undisturbed moist
,/ r_-‘i g P S
13
14 Silty Clavstone Dark yellowish orange
(10YR 6/6) to light olive gray (5Y 6/1)
Friable moist
13
\
17
181 ?
|
1 Total Depth of Borehole 185 ft i

oS SL’l’lm APPLIES ONLY AT THE LOCATION AND YIME OF DROLING  SURSTRFACR
(l)NDITlONS MAY CHANGE 4T TEIS LOCATION WITH THE PASSAGE OF TIME THE DuTA ¢ %
PRESENTYD IS 4 STMPLIFICATION QF ACTUAL CONDITYONS ENCOLNTERID

ROCKY FLATS PLANT PROJECTNO 6¢7-10
PAD 750 CLOSURE




DRILLING CONRACTOR

DRILIFR

CHA D BY

DATE

SANMLE
NO
SAMPLE
TYPE

i E§

DEPTRH IN
reer

| WELL OR
MEZO-
METER
CON~

LOG OF BORING No. 4-87

DATE DRILLED YV11/87 EQUIPMENT

DESCRIPTION RSA ELEVATION 5909 79

Pqelof%

23

84

2521

S S

86

504 28

wh

81

44

102

4

T U O O LT

98

20
195

81

227,

20

Clay Moderate brown (5yr 2/2), some very
fine grained sand. occasional quarizite
cobbdles, some grasses, moist to damp

Clay Dusky yellow-brown (10yr 2/2) to

gramned sand, moist to damp

dark yellow-brown (10yr 4/2), small quartzite
cobbles (up to 2-inch diameter), some fine-

Sand and Gravel

pebbles calache (8 28 ~8 36°') very pale

moist to wet

Moderate yellowmash brown
(10yr 5/4) to dark yellomash brown (10yr 4/2),
some clay-rich fine~grained sand, some sub-
rounded to subangular quartzite cobbles and

orange (10yr 8/2) to gray—orange (10yr 7/4).

|

;ﬂHI{TJTHTiTHTH it

ZEEN

subangular quartzite cobbles and pebbles
moist to wet

Sandy Clay Moderate yellow~brown (10vr 5/4),
fine-grained sand occasional subrounded to

Sand and Gravel Light brown (5yr 5/6),
\ subrounded quartzite cobbles moist to wet

Clav
\ of dark yellow-orange (10vr 6/6) angular
\ quartzite some brcwn sands and clays wet

\

Light olive grav (5¥r 5/2) with patches

Gravel

Dark yellowish orange (10yr 6/6) angu]ari
\\ guartzile some brown sands and clays wet

l

Clav Dark yellow-orange (10yr 6/6) and light
\ olive gray (5vr 5/2), subrounded quartzite

cobble at 14 6°, moist to damp

TR I b 17

Sandy Clay Moderate yellow-brown (10yr 5/4),

subangular quartzite cobbles and pebbles,
moist to shghtly damp

Claystone lLight olive gray (5y 5/2)

TEIS SUNMMARY APPLIES ONLY AT THER mno« AND TIME OF DRILLING SLBSU
CONDITIONS MAY CBANGR AT THIS LOCA’

PRESENTED IS A SOIPLIFICATION or ACTUAL CONDITIONS ENCOUNTERED

RFACE
TION WITH THE PASSAGE OF TINE THE DaTA

4878

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO

XXE~XX

1



DRILLING CONRACTOR

DRILLER

CHK D BY e

SANPLE
NO
SAMPLE
PERCENT
RECOVERY
reet
DRIVEN
PLE
DEPTH IN

TYPE

WELL OR

PIEzo-
METER
CON-~

GRAPWIC

LOG OF BORING No. 4-87 Page 2 of %
DATE DRILLED- /11/87  EQUIPMENT E
DESCRIPTION WSa ELEVATION 590979

30

w
w
|

40|

Claystone Disturbed, weathered, slightly damp

As Above- Dark yellow-orange (10yr 6/6)
iron stains, wet at 20 5' to 20 65°', damp to
shghtly moist 21 2' to 22 01’ and dry from
2201'to 230

Total depth of borehole= 23 0

THIS SUMMARY APPLIES GNLY AT THE LOCATION AND TIME OF DRILLINC  SUBSURFACK

LR e b b 4878
P4
"k ROCKY FLATS PLANT PROJECT NO  xxx—xx
E PAD 750 CLOSURE




SAMPLE
NO
SAMPLE

TYPE
RECOVEXY

LOG OF BORING No. 10-87 Page 1 of 1

DATE DRILLED 8/15/87 EQUIPMENT- MOBILE B-~87
DESCRIPTION HSA ELEVATION 6881 98

DEPTH IN
FEET
WELL OR
PIEZO~
METER
CON-~
QRAPRIC
06

o {2270

/| Sandy Clay Moderate brown, (5YR 4/4)
Numerous quartzite pebbles and cobbles,
— some roots, dry

0 |22,

\ * Gravel Quartzite pebbles and cobbles,

N dry

N

] & " No recovery

100 29 20

dn

Sandy Clay Light olive gray, (5Y 8/1)
to moderate reddish orange, (10R 6/8)
-~ Numerous quartzite pebbles and cobbles

Highly weathered caleite throughout
Unconsolhidated, damp

100 2020

Boyles Brothers Driting Co

Prvonko

L

Y

/] Clayey Sand Light gray (N 7/0) to moderate

reddish orange (10R 6/6) Numerous quartzite
— pebbles, subangular to subrounded Caliche
throughout Damp to dry

18 |22

Medium to coarse grained Numerous quartzite
g

/ Sand Moderate reddish orange (10R 6/6)
0— pebbles Trace calcite Weathered damp

100 29 20

DRILLING CONRACTOR

DRILLER

MW

\ 2 Silty Claystone Moderate reddish orange

(10R 6/6) Iron staining light gray areas
¥Y2— (N 70) Moderate plasticity Damp to dry

Sandy Silty Clavstone Moderate reddish orange
(10R 6/6) Iron staiming hght gray areas (N 70)
Moderate plasticity Damp

IR

20
100 20

Sand Light gray (N 7/0) to moderate reddish
orange, (10R 6/6) Very fine Trace calcite
Dry to damp

BY

CK-F
DATE _G/B/B9_ CHKD RY _

417
L7

18~
19

—

e s et Sl e e

TEIS SUMNARY APFLIES ONLY AT THE LOCATION AND TIME QF DRILLING SUBSTRrFACE
CONDITIONS MAY CHANGE AT THIS LOCATION WITE THE PASSAGE OF TIMI. TEBE DATA
PRESENTED [S 4 SINPUFICATION OF ACTUAL CONDITIONS ENCOUNTERED

0-8

ROCKY FLATS PLANT PROJECT NO
PAD 750 CLOSURE

687-10




DRILLING CONRACTOR

DRILLER

CiR D PY __

ny
DATE

E g = . LOG OF BORING No. 15-87 Page 1 of %
Eg E :‘éE ' § DATE DRILLED: 6187  EQUIPMENT E
E§ E ¥ E FESSE| §8) vescmemon ws ELEVATION 597089
55 2077 & Sandy Gravel Dark yellow-brown, (10YR 4/2)
& Quartzite pebbles and cobbles trace of clay,
. N fine—-grained sand, pooly sorted,roots and
grasses, dry
&
) &
100 14 \ =~ N As Above - Orange-pink (5yr 8/4),
14 7 No roots or grasses i
3 .
/ N .
° 0 rs Sandy Gravel Light brown (5yr 5/6),
- = 35 4 . Quartzite cobbles and pebbles, trace clay,
g 40 72 fine-gramned sand, some caliche [very pale
— 5 s . orange (10 yr 8/2), damp to dry
— 8 Y
— E — 1] ﬂ‘
—+ r's
-
o= ¢
— - —1 & As Above - No caliche dry
77 115 7t T3 e
B == S S
1 lg
[Yal —
2 ° 9 = | *
- & 54 735 — (&
s —] s
—— ~ —t et ‘
= 1 —4 ®
Jind 5 e
A — | e
a8 | 25300\ — As Above - Damp
£ l S ‘
\ = .
t x 1 =
{ - /1 \Q__‘ - ]‘
( | — e
— — = |
4 =t
35 29 07 \ /1 &
— &
S5 S L g
—
4 £ ey
10 +—— ] &
29 4 115 1 1.0
=
179 =3 1 ¢
— = je:
84 H | 4
13 e
. FY
19
& .
20 ] d
TRIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIKE OF DROLING S BSTRFACE
CONDITIONS MAY CHANGE AT THIS LOCATION YITE THE PASSACE OF TIME THE DATA
PRESENTED IS A SIMPLIPICATION OF ACTUAL COVDITIONS ENCOLNTERED 15-87
’E ROCKY FLATS PLANT PROJECT NO  xxx—xx |

PAD 750 CLOSURE




DRILLING: CONRACTOR

BY

ag E g E . LOG OF BORNG No. 15-87 Page 2 of 2
3/ B En 5 E & éE; g DATE DRILLID 6/18/87  EQUIPMENT g
- g E ¥ E;,g 28| opescremion Bsa ELEVATION  $970 89 *
= 12s 22174 ] Y. Gravel Light brown (Syr 5/6),
- & ‘e Some sand, quartzite cobbles and
-E 14 “' ‘ pebbles, wet.
& 'S
| = - 22 o]
s |2 Claystone Light olive gray (5yr 5/2),
{ Moderate reddish orange (10yr 6/6) iron
, stained patches damp to moist
o /24
S 108 | 25%0s
&
-2 25
5
6
N Total Depth of Borehole = 27 0 ft
t
28—
29—
!
30—
-4 ]
3 31 :
= e
=
32
- ! oy
, : ~ i 33— 1
| —
!
E ’{ 34—
z 3z BN
a J
- —
[
36
]
37 I
=
5 !
38—
40—
]
20
THI SUMKARY APPLIES OMLY AT TRE LOCATION AND TINE QF OROLING SUBSTRFACE
CONDITIONS MAY CRANGE AT THIS LOCATION WITE THE PASSAGR OF TIME. TEHI DaTa ’gs
PRESENTED 1S A SIMPLUPICATION OF ACTUAL CONDITIONS INCOUNTIRED
1/
—-—*-\— ROCKY FLATS PLANT PROJECTNO xxx-xx

E PAD 750 CLOSURE




DRILLFR ______ _ T.HIGH

PRILLING CONRACTOR

CHK D BY

DATE

i 5/] s ¢, H. | LOGOFBORING No.44-87  Pae 1 of |
3/8 Eg 3 % DATE DRILLED- 10/8/87  EQUIPMENT
ah =14
it g Ez gE PESSEI 88|  opescriemon nsa ELEVATION 9949 53
».‘é 8s |2975 , ®. . Topsoill Black-red (Syr 2/2)
e
S . Silty Clay Dark yellow orange (10yr 6/6),
o Dense, caliche, damp
= 2
‘g 95 2 0.9 _____.{_z Clay Olive gray (5yr 4/1) and dark yellow brown
PN ”/B.i(lo_yr 4/2) weally lavered, verv dense, oxadized,
;EE — abundant, calache well consolidated, damp
£ Claystone Brown gray (S5yr 4/1), consohdated
35 4 shghtly damp
03 311\ '
[~ \
- \
-8 \ D
©
- g \
| — 6 Silty Claystone Yellow brown (10yr 5/4) to dark
= / yellow orange (10yr 6/6), oxadized, damp
T i
— __! Total Depyh of Borehole 70 Ft
8 —
Q
10—
11
12—
L |
| i
i ! 13._‘ |
| ! : |
T = —
| i |
14— |
15— !
16—
—
17
18—
19— .
|
207 1
THIS SUMMAKY APPLIES ONLY AT THE LOCATION AND TIME OP_M.U'CC SCESUR?PACE
CONDITIONS MAY CRANGE AT TRIS LOCATION VITB TEE PASSAGE OF TIME THE DATA
PRESENTID IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED 4487
17
k ROCKY FLATS PLANT PROJECT NO  xxe=xx

E PAD 750 CLOSURE




BORING LOGS8 FOR
BEDROCK WELLS

23-86BR 9-87BR
25-86BR 16-87BR
25-86BR 16-87BR

5-87BR 45-87BR




Boyles frothers Driing Co

0 JARVIF

DRILLING CONRACTOR

DRILLFR

LAA

DATL £/23/R9 CHK D BY

BY

y §]§ ] x|y LOG OF BORNG No. 23-86BR  Page 1 of 7
E EE y E é . § DATE DNILLED  8/11-23/86 EQUIPMENT MOBILE B-87 3
g E; ‘,E a. gk 8 8| oescrrmion B ELEVATION 5081 18 F
Y, f.
o [2%4% // ‘ 4  Gravel Red}i h brown, flOR 5/4) to light olive
Y &l grey, (5Y & 23 Sand, silt and pebbles, some
__/ Y/ " quartzite cobbles Calcareous, poorly sorted,
4; v+ ‘| angular, unconsolidated, dry
m2%
2\ e
¢ Y
4 28 Y 4 Gravel Yellowish gray (5Y 8/4) Sand, silt
12 3 1/ gray
/a & :nd pebbles Calcareous, poorly sorted, angular,
_ " amp
% :
"—'// ‘ L
Y *
%% >
99 "
5 NAA 6.
38 20 o7 %% . " Gravel Pale olive, (10Y 6/2) Granite and quart-
%% 2ite pebbles, some sand, trace clay and sil
__// & Calcareous, poorly sorted, compacted, damp
7R
%% ot
/ ~ // .
TN /’5 N
ANWa7/
¥ / P
—A %. TOPSOIL/SOIL
—-5; / Silty Claystone Pale olive, (10Y 6/2) Calcite
%% * along fractures at 85 90 and 85 Some dark
I 9 /; yellowish orange (10YR 6/6) staiming Firm damp
1
]
o 2357 r 1 /f‘ Claystone Yellowish gray to greenish gray,
//" (5Y 7/2 to 5GY 6/1) Sandy and silty in upper
—V 15, increasing 1n clay content with depth some |
V] dark yellowish orange (10YR 6/6) iron staining
—~§ Ironstone at 105 Calcareous layers at 95 and !
/ 107 Firm damp i
¢ $
TP 5 ;*//
100 | o ?/ S;lty Clayst?é)Ye 31./15;1tcollne gray, 1(5Y 6/{2)1}305
) ; T /— olive gray alcareous layer a
V13— /,/'——-—-, Firm damp
%% / —
r e 9‘//—*_._
' 44— /—1
W e
}\ ; /
/’1“‘\—)—4
\
1 ; |
oA |
1o [%%%, 5 Silty Claystone Light olive gray, (5Y 5/2) !
% Trace calcite at 18 1, trace dark yellowish \
1 /] orange (10YR 6/6) iron staining Firm, damp i
_2 |
9/
%

THIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SCESLRFACE
CONDITIONS MAY CHANGE AT THIS LOCATION WITR THE PASSACE OF TIME. THE DATA .
PRESENTED IS A SIMPLTICATION OF ACTUAL CONDITIONS ENCOUNTERED 28
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g b YAT LOG OF BORNG No. 23-86BR  Pagezor7
3 Eu 3 pE g E ég"‘ § DATE DRILLED 9/11-33/88 EQUIPMENT MOBILE B-87 ‘
2
it g E; QE ,a: SEl 88| prscupnon msa ELEVATION 5981 18 r
21
22
100 "" Silty Claystone Light ohive gray to ohve
! \ gray (5Y 5/2 to 5Y 3/2) Some dark yellowish
l 23 orange (10YR 6/6) iron staining Some black
organic fragments Firm, damp
4 —
) —
! l —
l [ 26
I
27
100 4”so Silty Claystone Medium dark gray, (N4) Firm ‘
' damp |
- 28 !
> I
z — i
x ] |
z ! ' _ |
E u
N [ \— .
== | /31 |
g 1 / ,
= ; ; i
T L) /
aa % 7
—33 / % ,
100 32 50 % /—1 Clavstone Dusky vellow (5Y 6/4) to hght olive
',"‘/ v, gray (5Y 5/2) to medium hght gray (\5)
34_’_/ / Trace silt some organic fragments darh yel-
; / Ve lowish orange (10YR 6/6) mottling 1in lLight
\ /—-/ / olive gray areas o apparent fractures
< , o % 9 — moderately soft to firm damp
b —
g /8%
« —
] 2
I
E 37 /
z 3
29
¢9 29 20 i / Claystone Medium light gray, (N5) Iron stain-
/ ing at 39 0 Subvertical fracture with 1ron
; _ staining from 390 to 398 Core has a mot-
tled appearance with yellowish gray (5Y 8/1)
— / stains throughout Firm to moderately soft,
damp
TBES SUNMARY APPLIES OWLY AT THE LOCATION AMD TIME OF DROLING SLESTRFACE
CONDITIONS MAY CRANGE AT TRIS LOCATION WITE THE PASSAGE OF TIME THE DATA
FR IS A SMPLIVICATION OF ACTUAL CONDITIONS ENCOUNTERED -
e
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LOG OF BORNG No. 23-86BR  Page 3 of 7

DATE DRILLED 9/11~23/88 EQUIPMENT MOBILE B-37
DESCRIPTION HSA ELEVATION 5081 18

SAMPLE
NO
SAMPLE
| TYPE
PERCENT
RECOVERY
METER
GRAPHIC
(7 d
TrNTH

Claystone Olive gray, (5Y 4/1) Trace silt

Some organic fregments Vertical himonite filled
fracture from 403 to 42 5, horizontal hhmonite
filled fracture at 41 9 Firm to moderately soft
damp

|

|

R Sas

O St

I D S
SR

15
it e T

Claystone Medium, (N5) to medium dark gray.
(Nd Highly fractured interval with hmonite
along fracture planes, (2mm wide) from 48 3

to 496 Top 40 of core has abundant organics
(wood fragments) Firm, damp

Claystone Dusky yellow (5Y 6/4)

Il

5o, ©1

80 40 |

Claystone Light olive gray (5Y 5/2) Heavy
limonite along fracture planes

T e

\ 5245 J— Claystone Medium darh gray (N4) with inter-
| o ]/__% %—““1 bedded dushy sellow (5Y 6/4) clayey siitstone
1 ! é_,/ —— Silty Claystone Medium darh gray (N4)
| 5’; / —_ Occasional subvertical fracture with hmonite
: i ——é %"‘—‘ statn (up to 07 long) Firm damp
! [ -/
1 / T—% / T
, 05*;2 é_—
48 o6 % ] Silty Claystone Olive gray, (5Y 3/2) to medium
bkl 38 % gray, (N4) Trace iron staining at top of core
57 % Firm, damp !
TEIS SUNMANY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SUBSLRFACE
CONDITIONS MAY CBANGE AT THIS LOCATION WITH TRE PASSACE OF TIME. THE DATA
PRESENTED IS &4 SINPLIFICATION OF ACTLAL CONDITIONS ENCOULNTERED ‘
7
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LOG OF BORING No. 23-86BR  Page ¢ of 7

DATE DRILLED 9/11-23/88 EQUIPMENT: MOBIE B-37
DESCRIPTION RBSA ELEVATION 5981 18

STRUCTION

GRAPHIC
LOG

TENR

METER
CON-

g Elg E e,
A AT i
49 xé

87

7

e—é

o

100 | %%% 66 é
7

671

7

:

a7

. 6 %
‘f '70\~%
! é
T ~1 /
| | \\ %
l | \ :é
— 47
— X—f

. — /7 —/

| ,/ %
7537

v P 762
77_2

7

7

.

87

Siltstone Dark gray, (N3) grading downward
into dark greenish gray, (5GY 4/1) clayey

siltstone Some organic wood fragments Firm
damp

Clayey Siltstone Dark greenish gray. (5GY 4/1)
Trace very fine grained sand Dark Eray. (N3),

clayey siltstone from 68 5 to 705 Calcareous

layer at 66 5 with slight dark yellowish orange
(10YR 6/6) 1iron stains Firm damp

Silty Claystone Dark greenish gray (5GY 4/1)
Trace very fine grained sand Highly fractured
Some organic fragments in vertical fractures
Crumbly damp

l_

R IS

LA

Siltstone Dark greenish gray, (5GY 4/1) Some
clay and very fine grained sand, few organics
Very pale orani_e. (10YR 8/2) calcareous clay
layer at 775 Firm, damp

NN

OOy

TRIS SUMMAKY APPLIES ONLY AT TRE LOCATION AND TIME OF DROLING SURSURFACE
CONDITIONS MAY CRANGE AT THIS LOCATION WITH THE PASSAGE OF TTWE TRE DATA B o
PRESENTED IS A4 SIMPLIFICATION OF ACTLAL CONDITIONS ENCOUNTENED -
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=} E ]g 5 |y LOG OF BORING No. 23-86BR  Page 5 of 7
3 g § E E ég 1 g DATE DNILLED 9/11-23/86 EQUIPMENT MOBILE B-67 g
ﬂg- ..g' E a E Eq.:g og DESCRIPTION HSA ELEVATION 6981 18 k
"” 80 oo % Siltstone Dark gray, (N3) to dark greenish
81 7 gray. (5GY 4/1) Interbedded 0 1' to 0 3 beds
/ of sandy siltstone Convoluted bedding in
/ places Occasional clayey siltstone Firm, damp
89 é
n l
Y |
- U
) [
Z
85
s / %
T 7 ,
e 20 sof) I BB e ke e i
§ / beds, (0 5 thick) Occssional clayey siltstone
: 871/ é tons trom 878 (o 865 Firm. damp - o
t
A U |
| a7y
7
£ ey é
< N / / ’ \
20 Z | |
= 100 ’°;o 91 %ﬁ i Siltstone Dark grav (N3) Interbedded sandy
=z % / siltstone and clayev siltstone beds Sand is ver:
x : ; / Nine grained V‘ertical fracture from 925 to |
-I \\97/-7{12 % 955 due to drilling Crumbly firm damp |
| Z
T . 7 —
I | t ; ' ‘
e s Al
: ; /g\ _.é é
| b
— - /94 % |
g l 9-&— % é |
= T e} / \
£ L
> 11 % é Siltstone Dark gray (N3) Trace very fine
ol % / grained sand throughout, some organics
!3 / / Laminated, hght olive gray, (5Y 6/1) motthing ‘
3'3 % / around organic fragments Firm, damp ‘
=5 Z é
7%
1
n
207

TEIS STMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRLLING SUBSTRFACE
CONDITIONS MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIME TER DaTa e
PRESENTED IS A SINPLIFICATION OF ACTLAL CONDITIONS INCOUNTERRD

ROCKY FLATS PLANT PROJECT NO €87-10
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i g E g LOG OF BORING No. 23-86BR  Page 6 of 7
3 EE Eg -, E é s g DATE DRILLED  9/11-23/08 EQUIPMENT MOBILE B-87 £
E g8 3 QE E__ SE| 2 8 pescmrnon ma LLEVATION 6081 18 4
7B
89 Sandy Siltstone Dark gray, (N3) Interbedded
100 So00N101 % silty sandstone beds at 1028 and 1038,
% (approx 04 thick) Sandstone layers consist
/ of medium gray (N5) very fine grained silty
— ! sand moderately sorted convoluted bedding
10
/ % characteristic of interbedded siltstone and
—/ / sandstone layers Some calcareous concretions
q / / ! 1in sandy siltstone layers Abundandant organ-
1 ‘% % 1cs Firm to bard damp |
oo 7
s |0 % % Clayey Siltstone Dark gray, (N3) Soft to
106 % % firm, damp
o7 2l
_ / Z
7 2l
T ——/ % ! I
Zm7iilik |
% Z Il |
7 Al i
110 / ] i
7 !
02 89 e Nl 11 /»/ % I Clayey Siltstone Darh gray, (N3) Increasing |
I sand through interval |
? i
\
- 1‘\12 | ! :
Vi '
! I
— 13~ = i
7 - / — = Sandstone Medium gray (N5) Fine to very fine
! 1/1 = E{ramed Occasional clay filled vertical fracture
[ st ) oderately sorted Firm, damp
U =
sk E 1
— —
[ —
t N
109 597116 %ﬁx?gsgroa?re:es!eggge’rﬂglvy go?lei‘??nt:r?. ‘dearazp '
Gradational change to siltstone at 116 5
Sandy Siltstone Dark gray, (N3) Very fine
grained, well sorted Some clay, organic frag-
ments 1n subvertical fractures and horiztonal

119—

\

layers Subvertical fractures have slichen-
sides Fractures are 10 to 15 apart

THIS SUNMARY APPLIES ONLY AT TEE LOCATION AND TINE OFf DROLING STUNRSTRPACE
CONDITIONS MAY CRANGE AT TBIS LOCATION WITH THE PASSAGE OF TIML. THE DaTa
PRESINTIED IS 4 SDMPLIFICATION OF ACTUAL COMNDITIONS ENCOL NTERXD
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UDATE 6/26/M3 ¢(HAD 1Y

hy

8 g E 8 LOG OF BORING No. 23-868BR Page 7 of 7
H EE E,,, E é : E DATE DRILLED  9/11-23/86 EQUIPMENT MOBILE B-87 E
kg E u E a._ 8E| 28| opescmpmon msa DEVATION 5981 18
100 |82 se\12] r Clayey Siltstone Dark gray. (N3) to medium
gray, (N5) Interbedded sandy siltstone Sand 1s
\ fine to very fine grained moderately sorted
| \99 Some organic fragments Shckinsides along
1 122 h fracture planes
I H
—+ "; 1%3 |
+ /
124
n2zs
80
" Clayey Siltstone Dark gray. (N3) to medium
48.1\126 gray, (N5) Occasional interbedded sandy silt-
stone Occasional light brown, (5YR 6/43 cal-
> careous concretions Moderately sorted Firm t
' 127 damp '
4 |
| |
; 12¢€
‘ 4
| |
t 128 |
] ! |
| ! '
! ——/130 i !
‘ ’ I
1 t
| Total Borehole Depth 1305 ft |
1314 I !
— | !
x 132 | |
B 7
133 | ;
— 1
1
—— 134
135
— ;
136 |
137
138
139
TRIS SUNMARY APFLIES ONLY AT THE LOCATION AND TIME OF DROLLING STRSLRFACE
CONDITIONS MAY CEANGE AT THIS LOCATION WITR THE PASSAGE OF TINE THY DuTa z .
PRESENTED 1S A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED ‘
1/
— - ROCKY FLATS PLANT PROJECTNO #87-10 |
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BORING LOGS FOR
BEDROCK WELLS

23-86BR 9-87BR
25-86BR 16-87BR
25-86BR 16-87BR

5-87BR 45-87BR



Boyles Brothers Driting Co

DRILIFR D _JARVIE

DRILLING CONRACTOR

Y __MGW
DATE Z[10/89 cHnb BY __

ve B/l o LOG OF BORING No. 2586 ruce 1o ]
3/ E E éE. E DATE DRILED &/26/66  EQUIPMENT MOBILE B-57 E
3% bE E E E.;,g_ £ 8! pescrrmon nsa ELEVATION 5974 ¢35
r
— Sandy, Silty Gravel Light brown, (S{r 6/4),
1 granite and quartzite, angular to subangular
-] . cobbles and pebbles Poorly sorted, dry
2— A
3
_1 g
4 -
g — Clayey Sand Very pale orange (10yr 8/2),
N to grayish orange, (10yr 7/4) Very fine grained

Some granite and quartzite pebbles and cobbles
6 — Medium plasticity Grades to very clayey, dark
yellow orange, (10yr 6/6) sand with large cobbles
at base of sample Poorly sorted, subangular

7 to angular Low to medium plasticity, damp
8__
qQ
10 Claystone Light olive brown, (Syr 5/6)
some silt, trace sand Sand layers from 104-
— 107 and 114-116 Sand 1s very pale orange,
11 (10vr 8/2), coarse grained, moderately sorted
] subangular trace calcareous cement Uncon-
— solidated, soft wet Clay 1s firm, moist
12
_& / Claystone Medium dark gray (N4) with grayish
| —— orange (10vr 7/4) and pale ohive (10yr 6/2)
13 %_—"' mottling Some silt mith very coarse gramned

i

b

N
i

:
iiill}

sand lenses less than 02 thick Ironstone
layer at 129-13 2 with calcareous cement
Firm most

16
17—
. Claystone Yellow brown (10yr 5/4),
Dam
18- P

1 97
20 /
THIS SUNMARY APPLIES ONLY ZT TEE LOCATION AND TIME OF DRILLING SUBSURPACE

CONDITIONS NAY CRANGE AT THIS LOCATION VITH THE PASSAGE OF TINE TAE IaTs
FRESENTED IS 4 SINPLIFICATION OF ACTAL CONDITIONS ENCOLNTERED 25-86

k/ ROCKY FLATS PLANT PROJECT NO  xxx—xx

@ PAD 750 CLOSURE

—— As Above - Gray brown (S5yr 3/2), moist




Vi |

RECOVERY

LOG OF BORING No. 25-88

DATE DRILLED &/26/66  EQUIPMENT MOMLE B-37
8| oescupmon B ELEVATION 3974 43

Page 2 oIJ

Boyles Brothers Driting Co

O_JARVIE

DRILLING CONRACTOR

DRILLER

BY _MGW.
DATE _Z/10/B9 CHA D BY

46

— Claystone Light gray-bdrown (Syr 6/1), damp

30—

As Above - Siltv very wel (cored mith water)

No Recovery

v (%] W (%)

I O O .

| ] | 1 b
A T T T T T TR R R .

2NN\

40

THIS STMMARY APPLIES ONLY AT THE LOCATION AND TINE OF DRILLING  STESTRFaCR
CONDITIONS MAY CHANGE AT fll! WA‘HON UITE THE PASSAGE OF TIMEZ THR DATA
PRESENTED IS 4 SINPUNCA OF ACTUAL CONDITIONS ENCOUNTERED

25-86!

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO  xxt-xx




Co

i VAR LOG OF BORING No. 2568  Page 3 or §
Py E§ : g &E. DATE DRILLED- &/26/86  EQUIPNENT MOBILE B-57 E
-3 Eﬁ Eg EE EE,?, 8| opescrrmon nsa TLEVATION  3974.43

40_ ? No Recovery
7 %
w00 |20 50 42 % Claystone Light ohve-gray (5yr 5/2). to
% / olive—gray (5yr ¥/2) with light brown to
/ % dark yellow orange (10yr 6/6), iron staining
4 _Z‘ % trace silt, damp
nZRY%
7
a787
4 —é ?
46 % —— As Above - Altered claystone concretions
wo | 59%0 47 Claystone light brown (10yr 6/6),

grading to medium dark gray (N4), high

Boyles Brothers

angle fractures wmith calcite along fracture
planes, moist

As Above - Heavy iron staining

D_JARVIE

DRILLING CONRACTOR

DRILIFR

100 Claystone Grar black (N2) to dark gray (N\3),

T e rE I

with occasional dark yellow orange (10yr 6/6)

iron staiming some coaly layers and fragements

damp

AN

DATE_Z/I/AQ Wk BY _

»Y

55—

56

57 L~ As Above - gray black (N2), sity,
- Some wood fragements, damp
p—

59

60

70 A \\\\\\\ NN 7\\\\\

TE1S SUNMARY APPLIES Y AT TEE LOCATION AND TIME OF DROLLING SUBSTRYaACE
CONDITIONS MAY CEANGE AT TEIS LOCATION WITH THE PASSAGE OF TIME THE DaTA

PRESENTED 1S A SIMPLIVICATION OF ACTUAL CONDITIONS ENCOUNTERED 25‘86]
17
———\'k ROCKY FLATS PLANT PROJECT NO  xxx-xx
E PAD 750 CLOSURE




Dritting Co

Boyles Brothers

——D.JARVIE

DRILLING CONRACTOR

DRILLER

BY _MGW__
DATE Z/1QBS cukpBY _

2 [ . LOG OF BORING No. 25-88  Page 4 or 4
" Eg &E. g DATE DRILLED &/26/86  EQUIPMENT. NOBILE B~57 E
=l ES EE,g S8 oescrirmion msa ELEVATION 3974 45

7
50
80 Claystone Light olive gray (5yr 5/2),
Silty, dry to damp
—— Calcareous
Occasional very fine-grained sandstone
lJaminations
wo |32 z Claystone Gray-black (N3),
Thin interbedded silty claystone and clayey
siltstone, highly fractured with numerous
] subvertical shickensides, Crumbly to firm,
6 damp
4
9 ]
0~ AVA
] 9/86
! — ]
——1
T 71 — J
E
24
Y 0 —
v —
\/ — B No Recovery
z 3 o
jl 4
‘ 74 *
100 |- 500\ ] Sandstone Dark green-gray (5yr 4/1)
\ Very fine-grained silty, some clay, laminations
j \ 75 1 of siltstone convoluted bedding Moderately
X sorted, sorted firm damp
— i
=t
78
79
100 2) 21
THIS SUMMARY APPLIES ONLY XT TEE LOCATION AND TINE OF DROLING SURSURPACR
CONDITIONS MAY CRANGE AT THIS LOCATION WITE THE PASSAGE OF TIME THE DaTa
FRESENTED IS 4 SMPLINICATION QF ACTUAL CONDITIONS ENCOUNTERED 25-86
Ve
it ROCKY FLATS PLANT PROJECT NO  xxx—xx

PAD 750 CLOSURE




Boyles Brothers Drilling Co

DRILLER __ D_JARVIE

DRILLING CONRACTOR

BY __MGW

DATE Z/1Q/R9 CHK D BY

STRUCTION

Mezo-
METER
COM~

WELL OR

LOG OF BORING No. 25-88  Page 5 of 1‘

DATE DRILLED: W2W06 EQUIPMENT MOBILE B-57 E
DESCRIPTION MHSA ELEVATION 9974 43

o mumm
FREY

87

T N\ 1
SRRy

94

32

30

As Above - some coal lenses, firm, damp

83 Siltstone Gray-black (N3). mith alternating
laminations of very fine-grained and sandy
siltstone and clayey silistone. thin very fine-
grained coal lenses, some convoluted bedding,

firm, dry to damp

57

HOLE CAVED
NN

SN\

8

Total Borehole Depth

898 Ft

THIS SUNMARY APPLIES GNLY AT TE LOCATION AND TINE OF DRILLING SUBSURPACE
CONDITIONS MAY CHANGE AT THIS LOCATION VITH THE PASSAGE OF TIME THE DaTa
PRESENTED S A SIMNPUIFICATION OF ACTLAL CONDITIONS ENCOUNTERED

5%

S

A

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO  xxx-xx




FH E E E . LOG OF BORNG No. 5-87BR PAnlotl’
. 3 " E E, g E ég . g DATE DRILED- §/22/87  EQUIPMENT- MOBLLE B-87 i
£ ._g E QE g._ gt 28 orscurnon B ELEVATION 0602778
o0 |[2° 1 %% Sandy Clay Moderate brown, (10YR ¢/4)
;; Abundant organics Moist (Topsoil) TOPSOIL/SOIL
M Clay Dark yellowish brown, (10YR 4/2) Trace
5; sand, some quartzite pebbles Weathered, moist
2 \Y
100 |29 = fﬁ
%%
n’
%
T +—) Silty Clay Moderate yellowish brown, (10YR 5/4
100 4 5/ Moist
/
5V
8 %Y
-V
§ _gﬁ Silty Clay Moderate yellowish brown, (10YR 5/4)
» /j Abundant quartzite pebbles, trace sand Moist
H "\
& IAw%%
/ 7t
) /
" 80 8 ﬂﬂ ‘
g so 3. ;/
i 9 /§
. %%
E 1
° ! n-
g _;; R Gravelly Sand Light brown, (5YR 5/6) Moist
Q x %%
35 - IN
! EE —V ®
%
129V SOIL/BEDROCK |
// ;5 Claystone Olive gray (5Y 3/2) Abundant '
| / %% ——  limonite stains Fractured, moist ;
T80 i_:.)I //
100 | \ %%
o 30 |
b | 1\ 8 2%
B ! \ 14#";5‘
L \ /_'4/ 4
z | /4
e %%
= gy
= %%
%%
%%
¥
3 97
1"
A\ 7
o 77 |
100 8o 50 é;
194
%% :
‘ 4 i

THIS SUMMARY APPLIES ONLY AT TRE LOCATION AND TIME OF DRILLING SUBSLRFACE
CONDITIONS MAY CHANGE AT THIS LOCATION WITE THE PASSAGE OF TIME. TEET Data g
ESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS INCOUNTERED

'
* ROCKY FLATS PLANT PROJECT NO 687-10

E PAD 750 CLOSURE




{sauPLE

PERCENT

RECOVERY

LOG OF BORING No. 5-87BR Puezou]

DATE DRILLED: 8/22/87 EQUIPMENT MOPILE B-87
DESCRIPTION BSA ELEVATION 6927 78

GRAPHIC
106

DEPTH IN
reer
j Wil oR
PIEZ0~-
METER
CON-
| STRUCTION
THNTS

Claystone Light olive (10Y 5/4) with some
light olive brown, (5Y 5/68) mottles Some very
fine grained sand at 23 5' Dense, weathered,
moist

Roytes {rothers [Mithng Co

1 MERRINT

Claystone Light olive brown (10YR 5/4) with
common moderate reddish orange, (10} 6/6)

I\,
LIUUIINUNNINNNAN

DRILLING (ONRACIOR

DRILIEK

__./ mottles Some fractures weathered moist
7
29V
17
\30LY;
v
.
4,

il

(s>}
J9J9

N 7 Claystone Moderate olive brown (5Y 4/4) r
= — Abundant moderate reddish brown (10R 4/6)

. 34 mottles Abundant FeO2 concretions weathered '

dense, dry
No recovery

AMERRNENNNNRAR

|

tAA

DATE 6/21/788 CHRD Y _

ny

NN \\\}\j\\ﬁ\m\\{\\\\\ﬁ\\ﬁ\\\}\ﬁ\\\ RN

NN

Claystone Moderate olive brown, (5Y 4/4) with

abundant light olive brown (5Y 5/6) mottles
Homogenous damp

il

THIS SUNMAXY APPLIES ONLY a7 TEZ LOCATION AND TIME OF DRILLING SURSTRFaCR
CONDITIONS MAY CRANCE AT THIS LOCATION VTR TER PASSAGE OF TIME. THE DATa -
PRESEXTED 1S 4 SIMPUFICATION OF ACTLAL CONDITIONS ENCOUNTERED

ROCKY FLATS PLANT PROJECTNO $67-10
PAD 750 CLOSURE




NO

SAMPLE

TYPE

LOQG OF BORING No. 5-878R Page 3 of 4

DATE DRILLED 8/22/87 EQUIPMENT MOBILE B-87
DESCRIPTION BSA ELEVATION 8027 76

PERCENT
RECOVERY
FEET
DRIVEN
FEET
SAMPLE
DEPTH IN
reer
WELL OR
PIE2Z0~
METER
CON=
GRAPHIC
06
T

No recovery

100 8 30

42 Claystone Dusky yellow (5Y 8/4) Abundant

FeO stains, moderate brown, (5YR 4/4) Some |
very fine grained sand sorted Large fracture i

from 42 3-43 3 (vertical) Shghtly damp '

109 "‘3 P

Claystone Dusky yellow, (3Y 6/4) with abun-

dant moderate brown, (5YR 4/4) stains Two
45 degree fractures at 44 7 and 455 Damp

Claiey Sandstone Moderate yellowish brown,
(10YR 8/4) Verg fine grained, well sorted

ther  Dring Co

Approximately 20% clay Abundant moderate
brown (5YR 4/4) steins Damp !

VO T T

{,

Boyles t

do

4
e 3
100 |*20%

T MERKN]

|
CLLL L

NRILIINC CONRACTOR

DRIHTER

Claystone Olive gray (5Y 3/2) Dense

homogenous unweathered, damp

107 s Clavstone Olive gray (5Y 3/2) Abundant

N S SN

light brown (5Y 5/6) stains Consohdated
homogenous fractured, moist

-

CHRA D BY

_m

102 ‘041

DATE 5/22/89

LA

—
]
—_—
J——
PE—
EENSS—
]
S
]
et
—

TEIS SUNMARY APPLIES ONLY AT THR LOCATION AND TIME OF DRILLING SLBSLRFACE
CONDITIONS MAY CNANGE AT TEIS LOCATION WITH THE PASSAGE OF TDME TEX DaTA -5 E03
PRESENTED IS &4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOLNTERED -

kl ROCKY FLATS PLANT PROJECTNO 887-10 |

|
E PAD 750 CLOSURE




DRILIING CONRACTOR

LOG OF BORING No. 5-87BR Pue4of&!

DATE DRILLED §/22/87  EQUIPMENT MOBILE B-67 E
&| oescrrmon wsa ELEVATION 682778

SAMPLE
NO

SAMPLE
TYPE
PERCENT
RECOVERY

FEET

DRIVEN
reer
SAMPLE
DEPTH IN
reer
wELL ORt
PIEZO-
METER
CON-
STRUCTION

Claystone Same as above

Total Depth of Borehole 61 0 ft

HBoytes firothers Oniking Co

=1
[W™]
|

76—

77—
-

78—

J—

79—

BY

LA X
DATE §/22/89 CHRD IV _

THIS SUNMAEY APPLIES ONLY AT TBE LOCATION AND TIME OF DRDIING SLESTRIACE
CONDITIONS MAY CHANGE AT THIS LOCATION WITR THE PASSAGE OF TINE. THE DuTa . g et
PRESENTED 1S 4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTEREDR -

kl ROCKY FLATS PLANT PROJECTNO 687-10

E PAD 750 CLOSURE ) |




LOG OF BORING No. 9-87BR Puelotﬁ

DATE DMILLED &/12/87 EQUIPMENT MOBILE B-87
DESCRIPTION 78 INCH HSA ELEVATION 5980.22

FEET
DRIVEN
PLE

TINTN

SAMPLE
NO

SAMPLE
TYPE
PERCENT
RECOVERY
SAM
DEPTH IN
FEET
WELL OR
PIEZ0~
METER
CON-
STRUCTION
GRAPHIC
L06

16

76 148 Sandy, Clayey Gravel Grayish brown,

\(5YR 3/2) Abundant roots and grasses
Unconsolidated, dry

Clayey Gravel Pale yellowish brown,

(10YR 6/2) Gravels to cobbles, angular
Bmk and gray quartzite and granite
nconsolhidated dry

18

Clayey Gravel Moderate yellowish brown

(10YR 5/4) matrix Pink and gray quart2ite and
granite Trace sand Unconsolidated, unsorted,
dry

qo

o [' 1%

o [Tlet [Tl (71t [T

188 18

No recovery

)

B Silt Pale yellowmish brown, (10YR 6/2)

Some quartzite cobbles Dry
{(Sample distorted bv cuttings from center bit )

fie stes Rictheras Daling Co

100 20 20

@ n
1
N\
A RN Y

N NN

Clayey Gravelly Sand Moderate yellowish brown,
(10YR 5/4) Medium grained sand Abundant
quartzite and granite angular to subrounded
Unconsolidated dry

HAl

P
.

©
\

[ 24 30 20

Clayeyr Sand Moderate yellowish brown
(10YR 5/4) Medium to coarse grained Clay
amount approximately 40% Dry

DRITIING CONRACTOR
DRUYLER
—
T

I
|
] !
| ] |
/192 Core not located
75 TOPSOIL/SOIL
| 80 20 13 Sandstone Light brown (5)R 6/4) Very fine
! grained rounded well sorted Trace silt Wet
‘ , Some peices of clav present
/lv% Sandstone Pale yellowish brown (10Y 6/2)
l : / \*_,' t Quartzose coarse grained well sorted rounded
£ \ | Moist
= ‘ 15 Y E ™
= 12 287, RV — Sandstone Yellowish gray (5Y 8/1) Fine to
= - = medium grained well sorted Some bits of
= clay and very fine gravel Friable, moist
o5 1 E
15 =
. AN =
z 2 28 § 1
== o0 20 1 = Same as above Wet
= Clay Olive gray, (5Y 3/2) Wet
E Same as above Sandstone
THIS SUNMARY APPLIES ONLY AT TEE LOCATION AND TIME OF DRILLING STURSTRFACE
CONDITIONS MAY CEANGE AT TEIS LOCATION WITE TET PASSAGE OF TIME. TEZ DATA -
PRESENTED IS 4 SIMPLIFICATION OF ACTUAL CONDITIONS ENCOLNTIRED Lt
17
— ROCKY FLATS PLANT PROJECTNO $47-10

E PAD 750 CLOSURE




Boviss Hrothers Dning Co

DRILI ING CONRACTOR

DRILIFR

LAA

DATE 6/15/89

BY

K D RNy

1 E]g = |y LOQ OF BORNG No. 9-87BR PueZot%
3 5 Ea E - N g DATE DRILLED 6/12/87  EQUIPMENT MOBILE B-67 E
E g E QB E SE| 2 8 orscmpmon 75 mem BsA BEVATION 8980 22
o (221G =
= Sandstone Pale olive, (10Y 6/2)
= Fine to very fine grained, well sorted,
- = rounded Few moderate yellowmish brown,
B = (10YR 5/4) stains Wet
22H =
’ —
o P\ o3/l B
S =
o 1 =
Y B
] =
Lo |22 = No recover
284 = ° ¥
1 2
/ =
30 = |
100 (2575 = Same as above sandstone i
i = Clayey Sandstone Moderate brown, {(5YR 4/4) 1
] B Medium grained moderate to well sorted ,
; = Trace chert and quartzite pebbles '
AN = (10YR 5/4) stains Wet
/ = Sandy Siltstone Light olive gray, {
K 32 - " {5Y 5/2) Consolidated moist
| ‘ T . Claystone Light brown (5YR 5/6) and hight
| 33 olive gray (5Y 5/2) Some lLight brown
| (5YR 5/6) mottles Shghtly silty trace
organics Consolidated moist
' 33
!
-
i L -4
i 28 v ‘
100 | 2.8 Claystone Same as above with lenses of fine
to medium grained sandstone with clay/
3£ silt matrix
37
Total Depth of Borehole 37 5 ft
38 otal bep
39+

TELS SUMMARY APPLIES ONLY AT TRE LOCATION AND TIMK OF DRILLING SUBSLRFsCE
CONDITIONS MAY CHANGE AT TAIS LOCATION WITH TEE PASSAGE OF TINE. THE DATA
NTIRED

PRESENTED IS a4 SDMPLIFICATION OF ACTUAL CONDITIONS ENCOU =8 DR,
k’ ROCKY FLATS PLANT PROJECT NO 687-10 |
E PAD 750 CLOSURE |




th ot bking Co

vl

DRILLING (CONRATTOR

DRI FR

s
DATF §/15/89. (NHKD Y _

ny

NO

LOG OF BORING No. 16-87BR Page 1 of 9|
DATE DNILLED ’ﬂ%”' EQUIPMENT MOBILE B-67 E
DESCRIPTION HSA ZLEVATION 5969 08

SAMPLE
RECOVERY

METER
CON-

Sandy Gravel Pale yellowish brown,
(10YR 6/2) Quartzite pebbles and cobbles,

subrounded to suban&ular Some silt and clay
Some rock in upper 05 Dry

20

82 164 Sandy Gravel Moderate brown (5YR 4/4)
Quartzite pebbles and cobbles subrounded

to subangular Some silt and clay Dry

o
SSSSCSOSNSSSsSSS Y vamr on

T T T T T HHETIIEITILLLELLLLLILLLLLELLLLLLLLLLLLL LA UL LR T

NS

47 30 8! Sandy Gravel Moderate brown, (5YR 4/4)

Grades into caliche Dry

.

AR T

Lo

10
148

148 Sand and Clay Yellomish gray, (5Y 7/2) to
moderate brown, (5Y 4/4) Coarse sand Some
quartzite cobbles, caliche Damp

Sandy Gravel Light brown (5R 6/4) Quartzite J

pebbles and cobbles subrounded to subangular
Dry

~1

20

SOOI N A NN AN

~

|

w

20
87 1.7

Sandy Gravel to Sandy Clay Gravel moderate
brown (S5YR 4/4) sand light brown (5IR 5/6)
to dark greenish gray (5GY 4/1) lron stained

streaks moderate reddish orange (10R 6/6)
Trace caliche Weathered dry

SNOOSARSSIRARRRRNN
r S S
. @

~

©
(W
(S9N

Sand Moderate reddish orange (10R 6/6) !

Coarse Some quartzite pebbles trace caliche i
Weathered damp

™~

S -
]

~
o
b
4
W
&
L4 —

e

100 Sandy Gravel Dark yellowish orange (10YR 6/6)

to grayish green (10GY 5/2) Quartzite pebbles ‘
and cobbles Damp to dry

-

B
[ g
®,

41 44 1 -

~
C)
.
(¢

SO NSNS N

%

¢
o

Sandy Gravel Moderate reddish orange (10R 6/6)

Numerous quartzite pebbles trace caliche
Highly weathered, damp

4

T
.,

s
Y

88 e Sand Moderate reddish orange, (10R 6/6)

Numerous quartzite pebbles Weathered,
damp

s

1Q
1

20

a8 77 &/ Sandy Gravel Moderate brown, (5YR 4/4) '

rS Quartzite pebbles and cobbles Wet i

TR SUNMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRIOLLING SUNSLRFACE
CONDITIONS MAY CHANGE AT TRIS LOCATION WITE THE PASSAGE OP TIMK. TRE DaTA e
PRESENTED IS 4 SDIPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

—-—\% ROCKY FLATS PLANT PROJECTNO #87-10

E PAD 750 CLOSURE




1 ytes tu sthers Drting Co

e e | i

D IARVIE

DRILLING (ONRACIOR

DRHIFR

LAA

DATE 6/16/89 C(HR D ID

RY

B YV LOG OF BORNG No. 16-87BR  Page 2 of
: E E, g E ég 2 § DATE DRILLED 7/8/87  EQUIPMENT- MOBILE B-87 g
Lg E; K E E=’8 % 8| oescripTioN msa ELEVATION 6969 08 r
A ¢ Sandy Gravel Moderate brown, (5YR 4/4)
L/ . | Quartzite pebbles and cobbles Some silt
21 VYV present Wet
80 29 18 b % ¢
jj 6 TOPSOIL/SOIL
‘% Clay Olve gray. (5Y 3/2) Dry
09 /‘5 ll
10 e %% Clay Medium hght gray, (N 6/0) Iron staining
so (1) _55 moderate reddish orange, (10R 6/68) Wet
241
100 "” - ;5 Clay Medium hfbt gray. (N 8/0) to ohive
AN gray. (5Y 3/2) Iron staining moderate
I reddish orange, (10R 6/6) to dark reddish
;; brown, (10R 4/6) Highly weathered Damp to
wet
op XY
100 30 %% Clay Olive gray, (5Y 3/2) Iron stammf
;/ moderate reddish orapge, (10R 6/6) Shghtly
gy weathered, damp
%%
%
| e 1] 1Y |
j 140 % /; Clay Olive gray, (5Y 3/2) Iron staining
w2 moderate reddish orange, (10R 6/6) Weathered
Yo RN g% damp ,
10 %% — Clay Moderate olive brown (5Y 4/4) to '
! 138 138 ——-j/ / olive gray (5Y 3/2) Some iron staining
| Qan 5 dﬁ : moderate reddish orange (10R 6/6) Damp
I o | 2% %% Clay Moderate reddish orange (10R 6/6) to ‘
;4 dark reddish brown (10R 3/4) Upper foot
I olive gray (5Y 3/2) Iron Staining moderate .
%% reddish orange, (10R 6/6) throughout Some
jé dushy yellow areas (5Y 6/4) Highly weathered
wet
| l2° \ 32 jj Clay Olive gray (5% 3/2) Iron staining
! 0 \ ) 4
1 z°I Vau ¢ 2B moderate reddish orange {10R 6/6)
. \3:3__49' /‘—‘-‘H Weathered wet
+ 34 4/
w 2N /fé‘
7
[
o
ne
100 20 20 i 9‘; .
%%
M
7%
94
100 |29 20 38 /§ Clay Light olive gray, (5Y 5/2) Irop staining
;5 moderate reddish orange, (10R 6/6) Weathered |
__// wet
V]
94
TRIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SUNSTRPACE
CONDITIONS MAY CRANGE AT TRIS LOCATIOR WITE THE PASSAGE OF TINL. TER DaTa 5088
PRESENTED IS A SINPLINCATION OF ACTUAL CONDITIONS ENCOUNTEXKD
rd
—* ROCKY FLATS PLANT PROJECT NO $87-10

E PAD 750 CLOSURE ‘

/ |



fylee Hro thees (rting Co

D JARVIC

DHILLING CONRACTOR

DRHIER

LAA

DATE 5/16/89 CIIR 0l

mn

°
gz EE B z 5, LOG“W.Ghb 16-87BR Page 30(0]
: /8. 2 E §E 2 DATE DRILED 7/8/87  EQUIPMENT NOBILE B-57 E
S §§ E i E 9.18 £ 8 opescrerion msa ELEVATION 6669 06
100 |2%7% / Clay Light olive gray, (5Y 5/2), with some
olive gray, (8Y 3/2) streaks Some iron staining,
14 motderate reddish orange, (10R 8/68) Weathered,
we
42
108 20 21
" SOIL/BEDROCK
wo | 2%, T Claystone Brownish black, (5YR 2/1)
Unweathered
46
100 2020
48
100 z°z° Cement
3s \
[ ] 5 2 -
}
Claystone Olive gray (5Y 3/2) Trace mod- |
’ erate yellowish brown (101R 5/4) mottles '
% % —__Homogenous consolidated wet i
] i
51 é 7 |
160 “° 20 / —— Claystone Grayish blach (N 2/0) Abundant :
T \ 52, /———- hgnite stringers from 50 5-51 5 Organic rich
l ‘ L/ %: Some very fine grained sand Dense consol-
\ v / /—"—* 1dated dry
3
| ! \ _g %
el
— / A\—
48 / / Claystone Olive gray (5 3/2) Trace sand
100 48 56 % / bot{om 05 Dense, homogenous moist
X |
787 !
_% / |
—é 7 :
__/ % [
59@2
V) 7

THIS SUMMANY APPLIES ONLY 4T YEE LOCATION AND TIXE OF DRILLING STESURPACE
CONDITIONS MAY CRANGE AT TBIS LOCATION WITH TEE PASSAGE OF TIXE THE DaTa
PRESINTED IS A SIMPLIFICATION OF ACTLAL CONDITIONS ENCOUNTERED

20883

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO 867-10 |




DRIBTINC (ONRACTOR

DRILIER

Hoyles B¢ thees Dritng Co

[}

- M

DATE 6/16/89 TCHR D I

o E B E . g LOQG OF ORI No. 16-87BR Page 40(%
/8. Es EE § E ég"‘ g DATE DRILLED 7/8/87  EQUIPMENT MOBLLEZ B-07 E
ic| bE E =E En. gh| 8 8| ovescurmon msa ELIVATION 3969 06
22 80 / " Claystone Olive gray, (3Y 3/2) Some very fine
% grained silty sand Trace organics Dense,
61 % / homogenous, moist
. Z %
— !
707
B7Z787
N
Z
" 39 65 é / Sandy Claystone Olive gray, (5Y 3/2) Trace
2 % / orgar{lc fryagments Sanﬁst‘g'ne layer at 66 1-
_% % 67 1 Very fine grained, silty, moist to dry
| ] Z %
- _._/ /
/7
a8
78 2 e Z Claystone Olive gray, (5Y 3/2) Abundant
/ organics consolidated moist
69 % 7
- / 7
|
oy /-—_’—i ‘
13 |40 &= é /_—f Claystone Olive gray (5Y 3/2) Abundant )
T\ i s— organics dense mois rade
f ' / to 3uskv dree 5G SL/leazlta‘ls?ogea\?xlh
‘ 7 / /— v & n A
\ é //E no organics Silty moist to dry
4_- ]
| [ 77/l —
N
w707
75 %
%
LUK 76 % / Claystone Olive gray, (5Y 3/2) Siity, organic ‘
/ i~_rich, dense, moist
e/ / / Sandstone/Claystone Olive gray, (5Y 3/2)
and light ohve gray, nterbedde
% d light ol (5Y5/%)Itbddd
-~ medium grained sandstone, rounded, sorte
% mo?st d sandst ded, sorted |
—% 7 Sandstone Olive gray, (5Y 3/2) Well sorted l
—/ / rounded, medium to fine grained Salt and !
79 / / \pepper texture, abundant organics, moist
é % g:r::ts:irysame as above but more clay
/

THIS SUMMARY APPLIES ONLY AT TEE LOCATION AND TIME OF DRILLING SUBSTRPACE
CONDITIONS MAY CRANGE AT TRIS LOCATION WITH TRE PASSAGE OF TINE. TEE Data . 20
PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS KNCOUNTIRED

A

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO §¢7-10

|
|



Ao

DRILLING (ONRACTOR

Hy

Heathers Driking Co

32 : " YARRRE § ¢ | LOGOF No. 16-87BR  Page 5 of 9
/8 En g E é HE DATE DRILLED- ¥/8/87  EQUIPMENT MOBLLE B-87 §
;g g E§ QB E,Egg 2 8| pescrirmon BsA ELEVATION 5969 06 £
100|427 / ? Claystone Olive gray, (5Y 3/2) Organic rich
/ Consolidated, homogenous, damp
a7
z_é 2
83/
1
84
100 "°4 e % / Claystone Same as above with some lLignite
% stringers and trace sand Moist
851 é %
8A1 1/

\ é / Silty Sandstone Olive gray (5Y 3/2) Very )
j ol 88 / % fine grained Common organics Moist i
]§ 100 ao‘o / Claystone Olive gray (5Y 3/2) Trace organics
“‘s 89 Z % Sandy top 3 Consolidated homogenous moist
c

1

i 77 |

z il s
7 |
) 0o / !
100 4% 458 i % / Claystone Olive gray (5Y 3/2) Trace organics
\gal I/ = moauie a5 0T50s TR et s
! 93/*‘? ¢—" gfonstohdated bomogenous trace organics
__ — ois
/_ Z 2_1
z —Z é
: 7
g 96 7
3 42 — cl oli . (5Y 3/2) Tw
S = 22 97 fR— noa :f::emod::afgayyelgow1stx/ b)rown? (s ;lotﬁtog?ﬂ.
- — approximately 1/4 diameter, elhptical Dry to
= ] moist !
!
Sandy Claystone Olive gray, (8Y 3/2) Very !
- fine grained sand, well sorted, silty Moist
TEIS SUMMNARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SUBSURFACE
e v
— - ROCKY FLATS PLANT PROJECT NO $47-10
E PAD 750 CLOSURE




tayles Hroth 14 Drting Co

DRILIING (ONRACTOR

DRILIFR

WA

DATF 6/16/89

BY

CiItR D 19y

SAMPLE
NO

SAMPLE
TYPE

LOGOFBQ&;IGNO 16-87ER Pqeoolq

DATE DRILED- 375787 ~ EQUIPMENT MOBILE B-87
DESCRIPTION HSA

ELEVATION 5069 08

b

108

40

Sandstone Medium gray, (N 5/0) Silica cement
Fine to medium grained sorted, rounded Two
light brownish gray (5YR 6/1) siltstone nodules
at 1029 and 104 2 Clayey on top 6 Salt and
pepper look moist

83

40

Sandstone Same as above with several clay
stringers Very dense Rock hard sandstone

at 108 1 to 109 Very fine grained Calcareous
cement, reacts strongly with HCI Moist to

dry

Sandstone Medium gray (N 5/0) Rock hard
very dense very fine grained calcareous
cement damp

Clayey Sandstone Medium gray (N 5/0) Very
fine grained rounded well sorted Increased
clay with depth Moist to damp

128

49

No sample taken as indicated on original
log

Clayey Sandstone and Sandy Claystone Same as
above with more clay Dense, moist

Sandy Claystone Medium gray, (N 5/0) Fine
grained sand rounded, well sorted Siltstone
nodule light brownish gray, (5YR 6/1) at
1207 Moist

THIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SURSURFACE
CONDITIONS MAY CRANGE AT TEIS LOCATION WITH THE PASSAGE OF TIME. TRE DATA
PRESENTED IS 4 SIMPUYICATION OF ACTUAL CONDITIONS ENCOUNTIRED

‘et ‘

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROVECT NO

687-10




D WARAE

DRILLING LONRAC TOR

DRILIFR

ny

# yle  {iec thers Driting Co

CHA D I

DATE 6716789 (it

SANPLE
NO
SAMPLE

TYPE
PERCENT
RECOVERY

LOG OF BORNG No. 16-87BR Pagevon!

DATE DRILLED 7/8/87 IQUIPMENT MOBILE B-87 E
DESCRIPTION BSA ELEVATION 6689 08

LX)

Interbedded Sandstone/Claystone Medium gray
(N 5/0) Very fine grained, silty, clayey sand-
stone Interbedded clay laminations Sandstone
i1s rounded dense, sorted 10 degree dip on |
fracture cross-bedded moist

Interbedded Sandstone/Claystone Same as
above Sandstone beds 1-2" thick Some light
brownish {ny. (5YR 6/1) siltstone nodules,

1 " diameter Damp

78

Interbedded Sandstone/Claystone Same as
above with clay layers 08 to 1 0 thick

128

Sandstone/Sandy Clavstone Medium gray
{N 5/0) Very fine grained well sorted
rounded dense Horizontal fractures Moist
to wet

100

Sandstone/Sandy Claystone Same as above
with medium to fine grained sand Damp

TRIS SUMMARY APPLIES ONLY AT TBE LOCATION aND TIME OF DROLLING SUESURSACY
CONDITIONS MAY CEANGE AT THIS LOCATION WITE TEE PASSAGE OF TINE TRE DATA -
R [3 4 S{PUYICATION OF ACTUAL CONDITIONS ENCOUNTERED e gTsk

ROCKY FLATS PLANT PROJECT NO 667-10
PAD 750 CLOSURE )




[ ytes Binthers Driling Co

DRIFLIING ( ONRACTOR

DRIWLFR

LAA .

DATF 6/16/89 CHA N IH

By

8 B E g LOG OF BORING No. 16-87BR Pueaon]
3/8 E Ea 8 E é i g paTe DRILED Y389 meuPMENT MoBRLE B-87 E
;g 52 3| o g E,. 81 28| opescrrmon asa ELEVATION 5089 06
141
" 49 7o N Sandstone Medium gray, (N 5/0) Fine to
medium grained sand well sorted rounded
142 silica cement Organic fragment in shoe Damp
!
|
| 1403
Y44
/
145
0o | 4% 1 / Interbedded Sandstone/Claystone Medium gray,
h (N 5/0) Clay layers 1', sand layers 3-6
146 | Silty, clayey sandstone Dense, consolidated,
. moist to wet
A
— 147
/
[ 148
t ]
, 140 —
120 1480, N Clayey Sandstone Medium gray, (N 5/0)
i t—_Very fine grained silty _rounded damp
— 150 —— Claystone Olive gray (3Y 3/2) No sand some
! ! o organic fragments Consolidated moist
.
j + 1152
|
153 . '
" t00 140 20 ' Interbedded Sandstone/Claystone Medium ‘
gray (N 5/0) Few organics Very fine grained :
! 154 sand rounded cross bedded wet Claystone
. lavers 1 sandstone leyers 1 Dense '
homogenous, moist .
1 13<
!
156
/
+5%—
03 |42, Sandstone Medium gray, (N 5/0) Some clay
i lenses 1/4 to 4 wide Cross bedded, fine
58 to medium grained, well sorted, rounded
Salt and pepper texture Very dense calcareous
/ cemented sandstone at 157 3-1576 Moist to 1
wet
159 ,
TRIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DROLING SUNSURFACE
CONDITIONS MAY CHANGE AT THIS LOCATION WITE TEE PASSAGE OF TINE. THE DATA ¢ sveee
PRESENTED IS A4 SIMPUFICATION OF ACTUAL CONDITIONS ENCODNTERED
17
—— ROCKY FLATS PLANT PROJECTNO $87-10

!
E PAD 750 CLOSURE !




P vie tir thers [ronng Co

DRILLING CONRACIOR

DRILLER

LAA

DATE 6/16/89

BY

D JARVIC

CHA D Iy

;

=
5 E g -1 5 g 2 LOG“WNO 16-878R PueOotﬂ
2 /8. EE Ea g E SE"‘E g DATE DRILLED 7/8/87  EQUIPMENT NOBILE B-87
]
JE kiw Eg B E a._ 8 °§ DESCRIPTION BSA ELEVATION 5969 08
[61
73 4° 7 Sandstone Medium lLight gray. (N 6/0) Very
fine grained calcareous cement strongly
1162 reacts with HCl Verv dense damp to drv
i Silty Sandstone Medium gray (N 5/0) Ver:
fine, rounded well sorted grains Cross bedded
i — 163 with few clay laminae Moist to wet
Claystone Olive gray, (5Y 3/2) Trace sand
trace organics ense homogenous, moist to
y64 wet
165
113 “., \ ; Claystone Olive gray, (5Y 3/2) Trace Organics,
/ no sand Consolidated, homogenous, wet
166
\
| 4
167
' 168
_j /
169
102 :
81 1\170
|
171
' |
‘ 172
' , 173
74
! ] Total Depth of Borehole 1740 ft
i
- 175
176
177—
178
1794

TS SUMNAKY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING STESTEFACET
CONDITIONS MAY CEANGE AT THIS LOCATION WITE THE PASSAGE OF TIME. TRE DATA
PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED

-8 e 3

Al

ROCKY FLATS PLANT
PAD 750 CLOSURE

PROJECT NO §67-10




Royles Hiothers Driting Co

T HIGH

DRILLING (ONRACIOR

DRILLER

LAA

DATE §/21/89 CHKD WY

By

g2 BE/d 2 e LOG OF BORING No. 45-87BR  Page 1 ot d
- gg E E, g E aé : § DATE DRILLED  10/8-15/87 EQUIPMENT NOBLLE B-87 E
it Lg E; 8 E BRESEI 28| oescupmon mst TEVATION 5049 42 F
4 ¥ 0
«@ |20 o L/ . 4 Clayey Sand and Gravel, (Topsoil) Moderate
5/ & brown, (3YR 3/4) Poorly sorted with large
_/5 . subangular to subrounded quartzite cobbles
A ¢ " §° caliche, no HCl reaction Unconsolidated
%% L) ry
o \V TOPSOIL/SOIL
s |22, I ;; Clayey Sand Pale yellowish brown, (10YR 6/2)
L/ Some subangular quartzite pebbles Unconsol-
_M idated. damp
ﬂ/ Sandy Clay Pale yellowish brown, (10YR 6/2) to
; moderate yellowish brown, (10YR 5/4) with dushy
4 / yellowish brown, (10YR 2/2) clay at very bottom
t0r |39 3 El 45 Slight caliche, strong HCl reaction Unconsol-
idated, damp
_.55 Claystone Olive gray, (5Y 4/1) Homogenous clay,
5; minor oxidation No caliche, no HCl reaction
7 Consolidated, shghtly damp
%%
-+
%%
%%
%%
~
Y ) oy 9%
112 28 %%
%
%%
W
%%
%%
9\
2
28 /5
% Clayey Siltstone Light olive gray (5Y 6/1)
—5»; with dark yellowish orange, (10YR 6/6) oxidation
Very slight HCl reaction Moderately consolidated
'—'2;« shghtly damp
/
%%
78 +2—4
108 27 %% Claystone Heawily oxidized dark yellowish orange
. %% (10YR 6/6) and olive gray, (5Y 4/1) Iron growth |
] 4;‘; ———  and leaf impressions Shght HCI reaction Dense |
| // e consolhidated damp
i ] |
{ 4 \\ ﬂj | Clayey Siltstone Light olive gray (5Y 6/1) and
1 // 14 //J } dark yellowish orange (10YR 6/6) Faintly lamin-
| / ﬁ/' ' gted Oxidized moderately consolidated shghtly
' 28 d amp
132 , ; .
33 1 ?/ Claystone Light olive gray. (5Y 6/1) and dark i
_V yellowish orange (10YR 6/6) Heawvily oxidized '
] ; Very heavy staining around plant fragments
Consolidated dam
/ P
%
/
1
28 17 /1
128 3.2 /
g
/
/
—+/
%
19 ;
4 |
116 |28 29 \ See next page for description .
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LOG OF BORING No . 45-87BR Pue:otd
DATE DRILLED  10/8~-18/87 EQUIPMENT MOBILE B-87 E
DESCRIPTION BST ELEVATION 5049 42

PERCENT
RECOVERY
reer
DRIVEN
reey
SAMPLE |
EPTH IN
reey
WELL OR
PIEZ0~
CRAPNIC
L0G

Claystone Light olive gray, (3Y 6/1) Oxidized

clay becoming progressively less stained to
brownish gray. (5YR 4/1) with lesser oxidation

Consolidated, damp

1° et b

Claystone Dark gray (N 3/0) to brownish gra)

SSSSSSSNERS STRUCTION

(5YR 4/1) Containing a thick (0 2) coal

seam at 245 and small coal fragments
throughout Dense consolidated, damp

SONN

136 2‘3‘

Claystone Dark gray. (N 3/0) to brownish gray,

(5YR 4/1) Oxidized plant fragments present
Coal fragments becoming more oxidized down-

N\

|

1
L1 LR R RN

S S S e O N S S S S O 1SN con-

core to hight olive gray, (5Y 6/1) and dark

|

yellowish orange, (10YR 6/8) Dense, consol-
idated damp

120 2‘;0

1 yles Lo Thars Liding Co

Claystone Light olive gray, (5Y 6/1) Mottied
becoming less oxidized down-core to medium

ray, (N 5/0) Contains small coal fragments
onsolidated damp

T MGH

SOOI

140 2’3.

SONASSNSSNNSNNSN

Claystone Medium gray, (N 5/0) to medium
dark gray, (N 4/0) Minor oxidation

AMlthtthhthhhhhhhaas

Consolidated damp

DRILIING CONRAC TOR

[DHIRRI

28 \3

Silty Claystone Medium light gray (N 6/0)
to yellowish gray (5) 8/l§ Becoming more
|——— oxidized down-core Contains dark yel-

lowish orange (10YR 6/6) mottling Consol-

\\\T NN

1dated damp

M
Mtttk

23 N

o2 T3l Clayey Siltstone Medium gray (M 5/0)

—___Consolhidated damp
i Clavey Siltstone Grawvish orange (10YR 7/4)

to dark yellowish orange (10YR 6/6) Heawily
oxidize onsolidate

SO NNNEN

Silty Claystone Olive gray (5Y 4/1) Oxidized
[ dazp

LAA

Claystone Moderate brown, (5YR 4/4) to dark
yellomash orange, (10YR 6/8) Extremely oxi-

DATE G/21/89 UKD BY

2
28 J

” dized Very sharp upper contact Contains very
22

dense, concentric iron nodules mith a very

By

dark surgary texture Unconsolidated, damp

Claystone Same as above Containing two large

carbonate pebbdles that react with HCl
Clayey Siltstone Grayish orange (10YR 7/4) to

SOSNNANNN

dark yellomsh orange, (10YR 6/6) Oxidized Sharp
upper contact with the clay Consolidated

2
Mttt tthhhRhthhRhhNhe

Rttt ttltttt ittt Tttt Rt N

N

100 28 28

RS O S O e R S S R NS SSNSNKESESSSNSNASNNNNNSANANN S ORERERNNSSSEESSSSSSSSSANDN

it aystone Medium gray, 2/0) Mottled,
\ox)clylzed. unconsohdatedf:!aymb /9

TAIS SUNMARY APPLIES ONLY AT THE LOCATION AND TDIEZ OF DRILLING STNSURFACE
CONDITIONS MAY CRANGE AT TBIS LOCATION WTTH THE PASSAGE OF TINE. TEE DaTa .
PRESINTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED -8 e
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{ryle  Erotners Driing Co

DRIVLINC CONRACIOR

DRILLER

LAA

DATE 6/20/89 CHRD BN _ _ __ .

ny _

SAMPLE
NO
SAMPLE
TYPE

PERCENT

RECOVERY

DEPTH IN
FEET

PIETO~
| CON=

< vzl oR

GRAPNIC
LOG

LOG OF BORING No. 45-87BR Page J of 6

DATE DRILLED 10/5-15/87 EQUIPMENT MOBILE B-57
DESCRIPTION AST ELEVATION 8949 42

TIRTN

120

30

110

80

28

20

78

17

120

28

\)@\/
| _J
IRIRUTRRRR

Z

y4

Silty Claystone Pale yellowish brown,
(10YR 8/2) to grayish orange, (10YR 7/4)
Dense, oxidized, well consolidated, damp

Siity Claystone Oxidized grayish orange,
(10YR 7/4) to pale yellowish brown, (10YR 6/2)
Consolidated, damp

Silty Claystone Light olive gray. (5Y 6/1)
Ver :’iense. less oxidation, very well consol-

Silty Claystone Grayish orange, (10YR 7/4) to
pale yellowish brown, (10YR 6/2) Very dense,
oxidized, very well consohidated, damp

Clayey Siltstone Grayish orange, (10YR 7/4)
to pale yellowish brown, (10YR 6/2), oxidized
unconsolidated dry to damp

Silty Claystone Medium gray, (N 5/0)
Very dense, minor oxidation

Claystone and Siltstone Laminated medium
dark gray, (N 4/0) Unoxidized silty clay

to grayish orange (10YR 7/4) oxidized

clayey silt down-core Consolidated to uncon-
solidated down-core damp

SOIL/BEDROCH

Silty Claystone Medium dark gray, (N 4/0) to
dark gray (N 3/0) Homogeneous unweathered
bedrock Minor coal fragments Very well con-
solidated damp

Silty Claystone Dark gray, (N 3/0) Shghtly
silty, coal fragments throughout Very dense
very well consolidated

TBIS SUMMARY APPLIES ONLY AT THE LOCATION AND TIME OF DRILLING SURSURFACE
MAY CRANGE AT TRIS LOCATION WITE THE PASSAGE OF TINE. TEE DATA
5 4 SMPLIICATION OF ACTUAL CONDITIONS ENCOUNTERED

CONDITIONS
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e yles Brott ers Dating Co

T HIGH

DRILLING COUNRACTOR

NILLER

wA

DATE 6/21/89 (UKD WY

ny

§e E ; ] 5 |y § LOG OF BORNG No. 456-87BR p..,mo!
3 g“ E E, E éE . E DATE DRILLED  10/8-15/69 IQUIPMENT NOBILE B-67 i
SE ..g E nE E.st 5 §| oescremion msy LLEVATION 5049 42
' 40 7Y
TR\ 717 = A
6 / / Very thin (less than Ol’} clayey sandstone
/ layer, dark gray. (N 3/0) Rounded, moderate
_% / zg;t;:lga:te;g rmei ‘tr:m:dt Homogenous,
5] % / 1 , moist to we
ey
6 Z %
/
64
20 “’;! e / / Claystone Same as sbove Abundant organic
% gzgxtxe‘t;tte:bundant silt, trace sand Dense,
Ve
s—é ;
o)
7
£8R %
| AN ZRZ
20 / /
f 69l U
! _é %
'z 0
| _Z 7
71 é %
7 ,
120 |20 7 =2 Z / )
a7R7 |
: n !
N7ZR7 |
74~
83 |40 |
77 |
\o % é |
B70%
el
7
707
aw?7R7
7
~Q
128 |40 b /
AN 787 Clnrione, Dark Loy, (N 3/ vendent,
7 __/ / Angular, dense Very thin sandstone lapunanons
/ / at 81 0, medium dark gray, %4 4/0) Well sorted
87 fovmactis ThamsTe] Auptant ereeme
/ g ’
TAIS SUMMARY APPLIES ONLY AT THE LOCATION AND TINE OF DRILLING SURSURFACE {
_* ROCKY FLATS PLANT PROJECT NO 687-10 \
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¢ thors Dnmng Co

T o

DRILLING ( ONRACTOR

DRIVLER

CHR B HY

A

PAI E 20/E0

By

2
R § g 3 % LOG OF BORING No. 45-87BR Page 5 of 6*
/8, E E, E EE n § DATE DRILLED  10/5-15/87 EQUIPMENT MOBILE B-57 g
t Eg E QE E‘.,gﬁ % 8] oescrenon mst ELEVATION 5949 «2 *
81
2
100 |48 b s s
40 andy Claystone Darh gray (N 3/0) Sand fine
to medium grained rounded quartzosc well
8 sorted Abundant organics moist
4 —
Claystone Dark gray. (N 3/0) Gradual change
- Abundant organic fragments Some sand, sim-
8 ilar to above, some siltstone Gradational
changes to sandy siltstone, siltstone, sandy
. claystone, and claystone Unweathered, homo-
ag | genous, dense, moist
wo |4%a\ | Claystone Same as above
87 p— ,
. — !
8
8
5 Clayey Sandstone Medium dark gray, (N 4/0)
a0 — Rounded fine to very fine grained well soited
100 |42 40 an Organics common Consolidated dense moist to
- wet \
91 — Clayey Sandstone Medium dark gray SN 4/0) i
4 M Same as above with very stained (FeO) zone at |
1 930-935 hight brown (5YR 5/6) From 900 - |
o4 ] 93 0, small (approx 008 thick) beds of '
\ 3 claystone Very dense homogenous wetl l
: 1
93—
— !
94— = ?
83 |4%7, - Sandstone Same as above At 96 0 hasve med- |
1 um grained sandstone light gray (N 7/0) :
5 L:j Very stained light brown (5YR 5/6) Some ,
S 1 — Fe Mag minerals quartzose sand wet
— —4 3
— )
61
—
-
9 —
—
OR
40 e [
78 3.0 ] Sandstone Medium light gray, (N 6/0)
- Medium to fine grained Calcareous cement,
99, | reacts strongly with HCl Very dense, Oxidized
- in areas Very broken with claystone fragments
— Angular, wet
-
TES SUNMNARY APPLIES ONLY Afsi"l:“%;w'l".ﬂb H:S"A'Gia'mcml."?rfulnn
TRECINTED (3 4 SIPLIICATION OF ACTUAL CONDIIONS DNCOUNTERED E oaTA ¢
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vt o tecihers bamng Co

DHILLING CONRACTOR

DRILIFR

CHN D Y

. JU

ny

DAY 6, .11/B2

g ”p = |y LOG OF BORNG No 45-87BR  Page 6of g
: EE E EE ] E é 2 E DATE DRILLID  10/5-13-87 EQUIPMENT MOBILE B-57 5
i ‘_g g QE E._ 8 gg DESCRIPTION BST ELEVATION 8049 42 -
Sandstone Medium light gray, (N 6/0), with
— light brown, (5YR 5/65 and moderate yellowish
01 brown, (10YR 5/4) stains (FeO) Fine to very
\pne grajne 0)st
\Slltstone Medium hight gray, (N 6/0) Trace
/, Ao very fine grained sand Homogenous, moast
100 |*2>%% i Sandy Siltstone Medium light gray, (N 6/0)
Trace fine grained sand Moist
103 |
A . Siltstone Medium hght gray, (N 6/0) Alter- |
\ \ nating beds of sandstone siltstone and clay-
‘ 104 stone Sandstone layers up to 2° thich silt-
stone and claystone layers less than 2 thick
/ moist
¥05
I, \
106
100 ‘OML Siltstone Medium hght gray (N 6/0) Some
— very fine grained sand some clay, some or-
] : 1107 ganics Moist X
108 .
Sandy Siltstone Medium hight gray, (N 6/0) ;
Some clay Fine to medium grained sand i
1409 rounded, well sorted Dense moist ¥
%
110
100 3°JL Sandy Siltstone Medium hight gray (N 6/0)
Some very fine sand some clays Homogenous
l 1L consolidated moast
| 1
i | R E>) !
i | 1 1*—‘ Total Depth of Borehole 1120 ft
{ ! ]
- 2 1 113—
B
114— ‘
— {
115
116
117
—
118—
119

TETS SUMMARY APPLIES QNLY AT THE LOCATION AND TIME OF DROLLING SUBSURFACT
CONDITIONS MAY CHANGE AT TAIS LOCATION VITH THNE PASSAGE OF TIME. TBE DuTa
PRESENTED I3 4 SIEPLIFICATION OF ACTLAL CONDITIONS ENCOUNTERED
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APPENDIX C

HYDROGRAPHS8 FOR WELLS IN THE AREA OF PAD 750
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APPENDIX D

MONTHLY PONDCRETE S8TATUS REPORTS



Department of Energy
Albuquerque Operations Office

PO Box 5400
Albuquerque, New Mexico 87118

-4

[

.—‘
({4}
o)
«

Mr Dawd Shelion

Hazardous Maienals and Waste Management Division
Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr Shelton

Per Gary Baughman's Jenier of Ociober 10, 1988, enclosed 1s the first monthly repont
des:nbing the progress and acowvives associated with the repackaging of pondcrete at the
Rocky Fiats Plant  This repon covers acuvines related to pondcrete for the penod of
Sepiember 10, 1988 through Ociober 20, 1988

If you have any quesuons or comments on this report, piease refer them to Rich
Schassburger of my staff on 966-2762

Sincerely,

frie LT3V
aeIm - TN
[ I - -
Aibert E. Whiteman
Area Manager

Enclosure

cc
Roben Duprey, EPA
Jim Whlson, Rocky Flats Momtonng Council



e

Status Report For Pondcrete Operations (through October 20, 1988)
o Building 788 (processing area)

- Installation of flowmeter completed

- Thirteen (13) new triwall (cardboard) boxes processed
for testing of process control

- Fourteen (14) plywood boxes (2'x4’x7’) filled with triwall
boxes (2 triwalls per plywood box)
o Ten (10) new triwalls placed into plywood boxes
o Eighteen (18) old triwalls placed i1nto plywood boxes

- Th;ﬁe (3) plywood boxes "capped” with new pondcrete (voids
filled)

- Three (3) destabilized boxes pumped nto clarifier
(reslurried)

- Five (S) operators recertified on new processing system

o Storage Pad 750

- Inspections ongoing
- No leaks or spills

' o Storage Pad 904

- Leaking box 1dentified on 9/19/88

- Suspect box and two others overpacked into metal waste crate

- Nine (9) stacks of three-high triwalls restacked to two-high
configuration

- Several leaning stacks shored up with jacks

- Inspection ongoing (no new problems)

0 Procedures

Quality Assurance Plan - Pondcrete Process {W0-4050), new
Rework of Triple Walled Pondcrete Boxes (W0-4052), new
Packaging and Shipping Solar Pond Sludge (WC-4036), modified
Removal of Triple Walled Pondcrete Boxes from the Storage Pads
(W0-4053); new

0 Summary reports - Attached



SUMMARY REPORT - AUGUST 27 - SEPTEMBER 9, 1988

A status report on pondcrete activities for the period August 27, 1988
through September 9, 1988 1s provided Summary information 1s
included on maintenance activities, waste form testing and the Quality
Assurance Plan.

Installation of a process flowmeter 15 continuing. Pipe fabrication
has been completed and approved through NOT of the pieces.
Installation of the flowmeter and associated piping 1s complete;
electrical connections and inspection remain to be completed.

Partial results have been received on a matrix experiment to correlate
penetrome’er readings of solidified pondcrete to ASTM test method
D4359-84 and to EPA Paint Filter Test Water-to-cement ratios in the
range of 1 § to 4 0 were tested on three slurry solids loading levels
(15 wt%, 17 S wt% and 20 wt%) A1l samples were classified as solids
by the EPA Paint Filter Test. The ASTM test has been performed at

17 5 wt% solids and all samples were determined to be solids.
Additional ASTM tests at 1S wt% and 20 wt% solids are ongoing.

A Quality Assurance Plan (QAP) for the Pondcrete Process has been
written and approved The QAP 11ncorporates the eighteen elements of
NQA-1  Section 9 of the QAP contains the process control requirements
to assure that future pondcrete waste forms will be consistently

acceptable Penetrometer testing provides the final acceptance of the
waste form



SUMMARY REPORT - SEPTEMBER 10 - SEPTEMBER 27, 1988

A status report on pondcrete activities for the perrod September 10,
1988 through September 27, 1988 1s provided Summary i1nformation is
included on upgrades to the continuous process, UOR status, and design
activities.

-
-

Upgrades to the centinuous pug-mill mixing process for pondcrete were
completed and final 1inspection approval was made on September 27,
1988. A meter was installed to measure the thickened slurry flow to
the pug-m11 for determination of approximate water:cement ratios.
Qualaty Plan verification of the system 1s now scheduled to be
conducted through October S, 1988, and preparation of Qualification
and Test Shipment containers will follow.

Actions to satisfy the UOR recommendations have been completed. The
pondcrete operators have been recertified to new training
requirements The training qualification standards program 1ncludes
process descryption, flowsheet, detailed components and emergency
condrtions followed by a3 written test Also, Nevada Operations has
given formal approval, with a minor recommendation, to the
"Repackaging and Reprocessing Plan" to complete that UOR
recommendation

Cesign activaties are proceeding on a pondcrete curing facility and
reprocessing A Title Il review was held on September 27, 1988,
concerning a burlding at the 904 pad for pondcrete curing The desicn
concept for reprocessing of unacceptable pondcrete blocks has been
finalized Procurement of a skid-mounted batch mixer has been
nitiated An exist'ng concrete pumper will be used to transfer a
slurry of unacceptable blocks and water to the batch-mixer Loading
of the concrete pumper will initially be manually performed. The
operating history will be used to define additional head-end
processing techniques



SUMMARY REPORT - SEPTEMBER 28 - OCT 12, 1988

This report provides a summary of pondcrete activities for the period
September 28, 1988 through October 12, 1988. Information 1s 1ncluded
on a readiness review meeting anc on startup activities.

A readiness review meeting was held on October S, 1988 to discuss
readiness of operational procedures; the status of UOR actions; the
fulfiliment of DOE/RFAQ actions, the status and readiness of the
facility, and operational data acquired during flowmeter testing. The
signi1ficant 1ssues raised during the meeting were- 1) to provide DOE
with a copy of all documentation such as operating procedures,
1nspection procedures, waste form testing data and the 0SA and 2) to
obtain additional operating data before preparation of the test
shipment containers

Testing was performed on the continuous pug-mi11 pondcrete process at
Building 788 to verify that the process can be controlled to produce
an acceptable waste form A flowmeter has been added for
determination of sludge feed rate to the pug-mi1l  Additionally
cement flow from the cement hopper 1s metered using a constant volume
rotary air lock feeder (star valve). The cement flow rate 15 verified

at the beginning of each shift  Test data are shown in the table for
the Ph1rteen triwall boxes filled.

Initral testing of six boxes was performed with a target
water-to-cement ratio of 2 to 1 Penetrometer testing of the blocks
shcws that one of the biocks was marginally ac:zastable, therefore the
target water-to-cement ratio was lcwered to 1 S to 1 Production of
seven additional boxes to satisfy the readiress review 1ssue i1ndicatac
that the sludge and cement flows were readily controlled and that
penetrometer testing verified good mixtures The Quality Assurance
Plan 1s being revised to reflect the lower water-to-cement ratio
established during these full-scale verification. A1l procedures and

training requirements are i1n place for the Qualification and Shipment
Test Program.
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Department of Energy

ALBUCUERQUE OPEAAIONS
ROCKY LATS AREA OFFICE
20 90X 028

GOLDEN, COLORADO §0402-0828
A0V 29 188

Mr Dawid C. Shelton

Director, Hazardous Matenals

and Waste Management Division

Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr Shelton:

Transmuned herewth 1s the second starus repon on the pondcrete operanons which were
conducted at the U § Department of Energy's Rocky Flats Plant from October 12, 1988
through November 17, 1988 The report 1s bewng submmried 1n accordance wath the wnaen
request from Mr Gary Baughman of your s1aff daied October 10, 1988.

Quesnons concermng the content of the report can be directed 1o Ms Candice Jierree of my

staff at 966-4888.

. Sincerely, .
,“‘-:““ - T T:\z.sl\!
| SR
Albert E Whiteman
Area manager

Enclosure
cc wiencl

Robe:t Duprey, EPA
James Wilson, Rocky Flats Momtoning Council
Tod Anderson, RFAO



STATUS REPORT FOR PONDCRETE OPERATIONS (THROUGH NOVEMBER 20, 1988)

e Building 788 (processing area)

Three (3) plywood boxes were “"capped” with new pondcrete (voias
filled) for shipment test program.

Five (5) operators received additional training on new
processing system.

An additional two (2) new operators are receiving training on
pondcrete operations.

Five (5) shipment test program boxes were returned, opened and
sectioned. Three (3) were repackaged i1nto new plywood boxes

e Storage Pad 750

Inspections ongoing

One (1) box of saltcrete released approximately 40 pounds of
dry material to the pad Spilled material was cleaned up and
defective box was shipped to Building 374 for reprocessing

o Storage Pad 904

Inspections ongoing

No leaks or spills

o Procedures

Packaging and Shipping Solar Pond Sludge (WC-4036), retitled to
Processing and Immobilization of Solar Pond Sludge

o Summary Reports - Attached



SUMMARY REPORT - OCTOBER 12 - NOVEMBER 1, 1988

This report provides a summary of pondcrete activities for the perrod
October 12, 1988 through November 1, 1988. Information 1s included on
the status of the Qualification and Shipment Test Program.

The Qualification and Shipment Test Program consists of two parts,

1) imtial qualrfication of the immobilization process and 2) test
shipment of representative packages. Upon completion of process
testing, three plywood boxes containing two each old pondcrete blocks
were filled with newly cast pondcrete on October 14 for the
qualification test  The new waste form comoressive strength was
measured by penetrometer on October 17 at greater than 9000 psf No
11quids were observed when the boxes were tipped on edge on October
18 Inspection of the sides and bottom of the waste form on October
19, after the plywood had been stripped, ravealed that there were no
free 11quids 1n the poncrete matrix Testing to ASTM Method D43%9-84
"Standard Test Method for Determining Whether a Material 1s a Liquid
or a Solid" was conducted on samples taken from each box and all three
were classified as solids. These results indicate that the pondcrete
process 1s acceptable for the shipment test program.

The shipment test program will be conducted using 1) three plywood
boxes containing two esach, old pondcrete blocks with the void spaces
filled with new pondcrete and 2) two boxes containing two each, old
pondcrete blocks without the voirds filled The void spaces in three
bcxes were filled on October 20 with new pondcrete

The new ponacrete was tested on October 24 and was found to be
acceptatie with compressive stirengths >30C0 psf The ASTM test for
11quid/sol d determination was run on October 25 and resulted in the
samples being classified as solids Final 1nspection of the three
trial shipment boxes with voids filled and two boxes without voids
f11led was performed by Traffic and Waste Certification on October 26
The five boxes have been shipped to Building 684 for overpacking and
Toading 1nto the trailers. The shipment 1s scheduled for Novemter 7
or November 8, 1988.



SUMMARY REPORT - NOVEMBER 2 - NOVEMBER 17, 1988

This resort provides a summary of pondcrete activities for the per-od
November 2, 1988 through November 17, 1988 Information 1s included
on completion of the Qualification and Shipment Test Program

The Qualification and Shipment Test Program was completed on Novenmber
17 wath positive results. Results of the qualification portion of
this program were discussed 1n the November 2, 1988 bi-weekly repor:.
The shipment test program was conducted using: 1) three plywood boxes
each, containing two old pondcrete blocks with the void spaces filled
with new pondcrete, and 2) two boxes each, containing two old
pondcrete blocks without the voids filled. Preparation for the
shipment test, detailed in the previous summary report, i1ncluded
f1lling of the void spaces, penetrometer testing ard solid/liquid
determination using ASTM Method D4255-84 "Standard Test Method for
Determining Whether a Material s a Liquid or a Solid *

The plywood boxes were placed into metal overpacks for the tast
shipment only, and were loaded i1nto the semi-traiiers on Novemper 4
1988 After final inspection of the shipment, the trailers were
shipped on November 8 from Rocky Flats Plant to the Nevada Test Site
and returned to RFP on November 10, 1988 The trailers were opened on
November 11 and no evidence of any problem occurring during
transportation was apparent. The overpack containers were opened on
November 14 and 15 and the outside surfacz of the plywood containers
was found to be i1n excellent condition.

The plywood boxes were returned to the ponccreta processing facility
for opening and visuai inspection  The bexes were opened and then
tipped on edge on November 16  Insgect.on of the sides and bottom of
the waste forms on Novsember 17, after the plywood had been stripped,
revealed there were no free liquids 1n the pondc-ete matrix  The
particulates found are expected to te within criteria Tymits  Only
minor amounts of particulate were found w1th one exception. One of
the blocks n a package without the voids filled experienced some
crumbling, primarily wnto large pieces. The crumbling probably
occurred as a result of the inspection procedure when the package was
tipped on edge then completely over. All particulate less than
approximately one inch was separated, collected, and a representative
sample was submitted for particle size analysis.

Results of the Qualification and Shipment Test Program will be
finalized and are expected to indicate that all packages performed
well in transportation over twice the normal shipping distance The
"Pondcrete Repackaging and Reprocessing Plan® 15 being finalized to
allow for shipment of either 4’ x 4’ x 7’ boxes or 2’ x 4’ x 7' boxes
with or without voids filled.
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STATUS REPORT FOR PONDCRETZ OPERATIONS (THROUGH DESEMBER 16, 1988)

o Building 788 (pracessing area)
- No new pondcrets was produced.
- Thirty-twe (32) acceostable dlocks of pondcreta wers repackaged
ints plywood boxes in preparation for the initial shipment to
the Nevada Test $ite (anticipatad during week of December 19).
e Storage Pad 750

- Neo Tezks or spilis

] torage Pad S04
- No leaks or spills
- Approxizataly $4,000 gallons of precipitation runoff was
collectad by tanker truck and transported %o Building 374 for
evaporation.

- Three (3) protaciive tarps were retied afiar Jocsaned by high
winds.

8 Frecaqures
- Procedure, Procassing and Immobililatien of Selar Pend Iludge

(WC-4226), finalized and approved.

¢ Sumary Repor: - Attached



SUMMARY REPORT - NOVEMBER 2! - DECZMBER 16, 1983

This report provides 3 summary of pendcrete activities for the pertod
Ncvemper 2!, 1988 threugn Decemper 16, 1988. Informaticn is included
on campleticn of the final audit by DOE/NY prier t5 authoriZation ta

ship pondcrete.,

The final pendcreta audit (csrreciive action implemeatation review)
was ccnductad Novemoer 28-30, 1533. The review team csnsistad of Gene
Hamotan, 6ene Keneall (REZCa), Mark E. Yan Der Puy, Darrell M. Warren
(DOE/NY), and Richard Sena (DOE/AL). The purposa of the audit was %o
ver1fy that the Roexy Filats Plant corrective actions are adequate and
1npiementac 1n an effaciive and efvic ent a2nner. The represantatives
were given an cverview, sammary of the tas: snipment, and 1 teur of
the prccassing operaticn and siirage pacs.

Al apoirecadie decmentation sugcn as the operating precedure,
Insgecticn prscedure, wasta pacxaging precadure, quality assurance
plan, traffic precedure ana the recacxaging and reprocassing plan was
presantad and discussad ts demonsitatea ccmpiranca with DOT, EPA and
DOE regulatiens ane ¢ritarta.  All 1ssues were resolved and the
reviawers recammended to their zanagement fina] approval of the
pondcreta waste fora for mixed wasta dispesal at the Nevada Test Sits.
Further cinversation with the reviewers indicates that the package has
been forwarded for final approval to the DOE/NY Assistant Manager for
ES&4 and the Nevada Operations Manager.



Department of Energy

ALBUQUEAQUR OPERATIONS
ROCKY RLATS AREA OFFICE
P20 OX I8
BOLOEN, COLORADO $0402-0828

FEB 0 2 1989

Mr Dawid C. Shelton, Duector

Hazardous Matenals and Waste Management Division
Colorado Department of Health

4210 East 11th Avenue

Deaver, Colorado 80220

Dear Mr. Shelion:

Enclosed 1s the monthly starus repont for pondcrete operanons from December 17, 1988
through January 25, 1989 Included 1s a copy of the summary report generated 1n that ume
penod and analyncal results of water samples from the storage pads.

If you have any questons regarding the content of this report, please refer them to
Ms Candice Jierree of my staff on 5664888

Sincerely,
Albert E. Whiteman
Area Manager
Enclosure
¢c wiencl
R.L Duprey, EPA
G Dancik, CDH

J Wilson, Eav Monitonng Counsel



STATUS REPORT FOR PONDCRETE OPERATIONS (THROUGH JANUARY 25, 1989)

o Building 788 (processing area)

-

No new pondcrete was produced.

Forty-four (44) acceptable blocks of pondcrete were repackaged

into twenty-two (22) plywood boxes for subsequent shipment to
the Nevada Test Site.

o0 Storage Pad 750

No leaks or spills

Ninety-nine (99) unacceptable blocks of pondcrete were
overpacked 1nto thirty-three (33) metal boxes and re-stored on
the pad.

0 Storage Pad 904

No leaks or spills

Seventy-eight (78) unacceptable blocks of pondcrete were
overpacked i1nto tasenty-six (26) metal boxes and re-stored on
the pad

Approximately 36,000 gallons of precipitation runoff was
collected by tanker truck and transported to Building 374 for
evaporation.

A new articulating forktruck was received which will allcw the
safe retrieval of stored pondcrete.

o Summary Report - Attached

0 Runoff Data - Attached



SUMMARY REPORT - DECEMBER 17 - JANUARY 28, 1989

This report provides a summary of pondcrete activities for the period
December 17, 1988 through January 29, 1989. Information 1s included
on the approval to ship and on the 1nmitial routine shipment of
pondcrete to the Nevada Test Site.

The Department of Energy Nevada Operations Office approved the
acceptance of pondcrete for interim storage at the Nevada Test Site,
Area S Radioactive Waste Management Site. The approval was granted in
a letter from Nick C. Aquilina, NV to Bruce 6. Twining, AL, dated
December 13, 1988, and in a letter, John G. Themelis, AL/EHD to A. E.
Whiteman, RFAQ, dated December 16, 1988. Requirements outlined in the
Aquilina letter, namely arrangements for payment and for scheduling
shipment arrivals to the NTS, have been addressed Payment for
storage of three months of expected shipments was forwarded via
overnight delivery on December 16, 1988. Notification of shipment
arrivals for all waste shipments to NTS 1s routinely coordinated
between the Rockwell and REECo Traffic Departments.

Twelve plywood boxes (2'x4’x7’) were prepared for the initial shipment
of pondcrete to NTS. Each box contained two old pondcrete blocks
which had been i1nspected and approved. The vords in the boxes
contained solidified pondcrete pieces from the qualification and
shipment test program. The twelve packages were loaded into two
semi-trailers and were shipped from Rocky Flats Plant on December 21,
1988 and arrived at NTS on December 22, 1988. Activaties are ongoing
to remove, nspect and repackage stored pondcrete blocks from the pads
and to routinely ship to NTS



904 and 750 PONDCRETE STORAGE AREAS MONITORING DATA

Analytical results from analysis of grab samples collected at the 750
and 904 pondcrete storage areas are summarized below.

750 Pad Culverzag:; ll’uddh Samples

Sample Date Nitrate Gross Alpha Gross Beta

mg/ pCi/g pCi/g
9/07/88 1.95 20422 21427
9/12/88 5 38 7+18 42428
9/13/88 5.49 7511 10524
9/13/88 4.82 13:+16 21425
9/14/88 3.75 §+16 14426
9/21/88 1.56 20+18 34425
9/28/88 1.51 §5+28 17432
10/05/88 1.52 19428 24433
10/06/88 9.51 16+13 25425
10/12/88 193 5+8 8+14
10/19/88 1.18 11+13 25+14
10/26/88 1.23 14+12 16416
11/02/88 1.28 14213 14418
11/09/88 2.68 $+12 414
11/10/88 4.53 18+19 11222
11/15/88 1.06 9+12 3+17
11/16/88 0.99 11424 §+21

11/30/88 1.09 13+14 -2+12



904 and 750 PONDCRETE STORAGE AREAS MONITORING DATA

(continued)

904 Pad Pondclgtlengnutormng Data ’

Sample Date Nitrate Gross Alpha Gross Beta
g/ pCi/g pCi/g
9/12/88 14.6 10419 60433
9/14/88 72.6 47420 110+40
9/15/88 -- 16412 51430
9/15/88 .- 40+18 $0+27
10/06/88 44.3 10415 17430
11/10/88 18 8 14+13 51+27
11/15/88 7.61 27+17 16+19

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. It should be noted that these samples
may have been taken at either the beginning or end of a precipitation
event, with the initial runoff 1ikely containing higher levels of
nitrate, alpha and beta



Department of Energy

ALBUCUIAQUE OPTRATIONS
ROCKY MLATS AREA OFICE
? Q. dOX 18
' QOLOEN. COLORADO 80402-0020

MAR 01 198

Mr. David Shelton, Director
Hazardous Materials and

Waste Management Division
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220

Dear Mr. Shelton:

Transmitted herewith 1s the monthly status report on the pondcrete opera-
tions which were conducted at the U. S. Department of Energy's Rocky Flats

| . Plant from January 26, 1989 through February 23, 1989.

Question concerning the content of the report can be Ms. Candice Jierree
of my staff a: 965-4888.

Sincerely, .
Originé! S.23:2. 2y
N.BEF": S naad

Albert E. Whiteman
Area Manager

Enclosure

cc w/enc:
R. L. Duprey, Dir, Hazardous Mtls
& Waste Mgmt Div, EPA, Region VIII
J. Wilson, Rocky Flats Monitoring Counci)
G. Dansik, CDH

bce w/enc:
.. T. Anderson, RFAQ
E. R. Naimon, Rockwell
P. M. Arnold, Rockwell

-




STATUS REPORT FOR PONDCRETE OPERATIONS (JAN 26 THROUGH FEB 23, 1989)

o Building 788 (processing area)

No new pondcrete was produced.

One hundred sixty-eight (168) acceptable blocks of pondcrete
¥ere gepackaged into 84 plywood boxes and shipped to the Nevada
est Site.

¢ Storage Pad 750

No leaks or spills

One hundred fifiy (150) blocks of pondcrete were removed from
the pad for shipment to Building 788, i1nspection and
repackaging 1nto plywood crates for shipment to the Nevada Test
Site.

¢ Storage Pad 904

-

No leaks or spills

Nine (9) stacks (72 blocks each) of pondcrete were restacked
1nto stacks 4 x 6 x 2 high. Also, from the 9 stacks, 22 metal
crates, hoiding 3 dlocks each, were generated and stored on the
pad

Approximately 36,000 gallons of precipitation runoff were
collected by tanker truck and transportad to Building 374 for
evaporation.

o Runoff Data - Attached



904 and 750 PONDCRETE STORAGE AREAS MONITORING DATA

Analytical results from analysis of grab samples collected at the 750

and 904 pondcrete storage areas are summarized below.

Table 1
750 Pad Culvert
Sample Date Nitrate Gross Alpha
mg/1 pCi/g
12/07/88 1.13 28 + 14
12/14/88 1.26 8+9
12/21/88 2.10 11 +15
01/04/89 1.54 2+9
01/11/89 1.40 §+10
01/18/89 1.47 B +13
01/25/89 1.39 49 + 20
02/08/89 Source frozen, no sample
Table 2

750 Pad Puddle

Sample Date Nitrate Gross Alpha
mg/1 pCr/g
12/08/88 3.97 27 + 13
01/06/89 2.83 5.8
01/256/89 4.69 17 + 11

Gross Beta
pCr/g

14 + 18
15 + 13
3+18
$+13
9+ 14
9+13
17 + 14

Gross.Beta
pCi/g

45 + 18
18
3

14

186

i+



904 and 750 PONDCRETE STORAGE AREAS MONITORING OATA

{continued)
Table 3
904 Pad Puddle
Sample Date Nitrate Gross Alpha Gross Beta
mg/1 pCi/g pci/g
12/08/88 .77 17 + 10 41 + 15
12/16/88 1.20 10+ 11 36 + 21
01/06/89 2.2% -1+7 2l + 14
01/26/89 16.5 13 +10 39 + 16

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be usad in any nterpretation
of these data; the data are derived from grab samples taken 1n 2
dynamic system.



Department of Energy

ALBUQUERQUE OPERATIONS
AOCKY AATS AAEA OFFICE
PO SOX 988
GOLDEN, COLORADO 90402-0028

MAR 3 0 1982

Mr David C Shelton, Duector

Hazardous Matenals and Waste Management Division
Colorado Departient of Health

4210 East 11th Aveoue

Denver, Colorado 80220

Dear Mr. Shelton:

Transmmtted herewith is the monthly stams report on the pondcrete operanons which were
conducted at the U S Deparunent of Energy's Rocky Flats Plant from February 24, 1989
through March 26, 1989.

Questons concerrung the content of the report can be drected o Ms Candice Jierree of my
staff at 966-4888.

Sincerely,
c -
ALSC™
Albert E. Whiteman
Area Manager
Enclosure
cc w/encl
R.L. Duprey, EPA
G Danck, CDH

J Wilson, Env. Momtonng Counsel



STATUS REPORT FOR PONDCRETE OPERATIONS (FEB 24 THROUGH MAR 26, 1989)

o Building 788 (processing area)
- No new pondcrete was produced.
- One hundred ninety-six (196) acceptable blocks of pondcrete
were repackaged into 98 plywood boxes and shipped to the Nevada
Test Site.
o Storage Pad 750
- No leaks or spills
- * Two hundred eighty-two (282) blocks of pondcreta were removed
from the pad for shipment to Burlding 788, for inspection.
e Storage Pad 904
- No leaks or spills

- Forty-four (44) stacks (72 blocks each) of pondcrete were
restacked into smaller stacks and metal crates.

- Approximately 75,000 gallons of precipitation runoff were
¢ollected by tanker truck and transported to Building 374 for
evapoeration.




Department of Energy

ALBUGUERGUE OPERATIONS
ROCXKY RATS AMA OFACE
0. 80X 88
OOLDEN, COLORADO 204020828
MAY 0 2 1989
Dawvid C. Shelwoa, Drector
Hazardous Matenals & Waste Managemeat Division
Colorado Deparument of Health

4210 East 11th Aveasue
Denver, Colorado 80220

Dear Mr. Shelton:

Please find enclosued the moathly status report on the Rocky Flats Plant pondcrete operanons for
the penod from March 27, 1989 through April 23, 1989.

Please contact Mark E. Van Der Puy, of my staff, a1 telephone 966-2473 if you have any quesoons
regarding this report

Sincerely,
Rush O Inlow
Acung Area Manager
Enclsoure
ce wienck

R_L Duprey, EPA, Regon YIII
J Wilson, RF Eav Momtonng Council
G Dansik, CDH

< wio ench

TW Anderson, RFAO

ER. Namon, Rockwell
2Pt Arnold, Rockwell



STATUS REPORT FOR PONDCRETE OPERATIONS (MAR 27 THROUGH APR 23, 1989)

e Building 788 (processing area)
- No new pondcrete was produced.

- Three hundred sixteen (316) acceptable blocks of pondcrete were

repackaged 1nto 158 plywood boxes and shipped to the Nevada
Test Site.

e Storage Pad 750

- On Apr1l 7, one tri-wall block of saltcrete was found which had
broken open and released approximately one pound of material to

the pad. Radroactivity measured on the pad did not exceed
background.

e Storage Pad 904
- No leaks or spi1lls
- Approximately 45,000 gallons of precipitation runoff were
coilected by tanker truck and transported to Building 374 for
evaporation.

- Runoff Data - Attached



Analytical results from analysis of gradb samples collected at the 750
and 904 pondcrete storage areas are summarized below. This report
includes a1l data collected since 1/26/89. The plant guide for
nitrate discharges is 10 mg/1; for gross alpha is 40 pCi/Y; and for
gross beta is S0 pCi/l.

Table 1
750 Pad Culvert
Sample Date Nitrate Gross Alpha Gross Beta
. TAN pCi/g pei/fq

2/15/89 1.66 9+ 12 19+ 14
2/22/89 5.90 8+10 16 + 15
3/01/89 3.587 13 + 12 4 + 17
3/08/89 5.41 2+ 8 1+16
3/15/89 2.55 5+ 10 16 + 16
3/22/88 2.79 4 +10 §+15

Table 2

750 Pad Puddle Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta
nq/ 8C1/q pC1/q
2/24/89 87.4 40 + 18 95 + 22
3/08/89 39.2 2+ 10 38 + 18
3/21/89 6.13 2+ 7 §+ 14
Table 3

904 Pad Monmitoring Data

Sample Date Natrate Gross Alpha Gross Beta
ma/ pCi/9 _pti/g
2/24/89 27.9 16 + 14 31+17
3/08/89 46.4 2+10 49 + 19
3/21/89 16.7 53 + 18 63 ¢+ 21

These data were gathered as part of the routine environmenta)
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation
of these data; the data are derived from grab samples taken in a
dynamic system.
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Rocky Fats Mant

Asrospace Openations

Rockwell International Corporation
P Q Box st

Goiden, Colorado 80402-0484
1303} 965- 7000

Contraclorto US Cepariment of Energy

August 30, 1989

Edward S. Goldberg
Acting Area Manager, RFO

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS

N

Rockwell
International

89-RF-2996

This information 1s for the attention of Candice Jrerree.

Attached 1s a status report for pondcrete operations from

July 17, 1989 through August 20, 1989.

Upon your approval,

please forward the report to the Colorado Department of Health.
Copies are also to be provided to EPA and the Rocky Flats
Environmental Monitoring Council.

1f there are any questions concerning the report, please contact

me at 866-7900 or Pat Arnold at 966-20%6.

-

W F Weston, Director

Plutonium Operations

Or1g. and 3 cc - £. S. Goldberg

Enc.



STATUS REPORT FOR PONOCRETE OPERATIONS (JULY 17 THROUGH AUGUST 20, 1989)

o Burlding 788 (processing area)

One (1) block of rejected pondcrete was processed through the
remx facility during startup testing. The resulting waste
attained an unconfined compressive strength in excess of 9000
pounds per square foot within 24 hours.

Four-hundred sixty-four (464) acceptable blocks of gondcrete
were repackaged into two-hundred thirty-two {232) plywood boxes
for shipment to the Nevada Test Site (NTS).

Two-hundred forty (240) plywood crates were shipped to NTS for
disposal

Storage Pad 750

Examination of stored saltcrete 1s continuing Eleven (11)
boxes of saltcrete were discovered to have leaked approximately
fifty (80) pounds of dry material This material was collected
and transferred to Burlding 374 for processing and the boxes
were overpacked wnto metal crates

Storage Pad 904

Similar examinatyon efforts have revealed one (1) box of

saltcrete which has leaked approximately two (2) pounds of dry
material

Approximataly 83,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation,



Department of Bnergy
ALBUQUEAQUE OPERATIONS
AOCKY RLATS AREA OFFICE

PO BOX %28
GOLDEN, COLORADO 80402-0028

AUG 0 2 1989

David C. Shelton, Director

Hazardous Materials & Waste Management Division
Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr. Shelton:

Transmitted herewth is the monthly status report on the pondcrete operations which were
cgndguctcd at the US Depariment of Energy's Rocky Flats Plant from June 26 - July 16,
198

Please contact me, or have your staff contact Mark E Van Der Puy, of my staff, at telephone
966-2473 1f you have further quesuons

Swncerely,

urf f Moo
Edward § Goldberg
Actng Area Manager

Enclosure

o w/encl:

G R Dancik, CDH
R. Duprey, EPA

J. Wilson, RFMC

cc w/o encl
E R Naimon, Rockwell
< P.M~Amold, Rockwell
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Rockwell lntx\?u.:::l‘ cm:'::: Rockwell

PO B :
Golden, Coloraar, e oise International

1303} 966-7000
Contractor 1o U S Department of Energy

July 25, 1989 89-RF-2583

Edward S. Goldberg
Acting Area Manager, RFO

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS
This information is for the attention of Candice Jierree.

Attached is a status report for pondcrete operations from

June 26, 1989 through July 16, 1989. Upon your approval, please
forward the report to the Colorado Department of Health., Copies
are also to be provided to EPA and the Rocky Flats Environmental
Monitoring Counchl.

1f there are any questions concerning the report, please contact
me at 966-7900 or Pat Arnold at 966-2056.

—7

{:.’/0 %ﬁw

E. R. Naimon, Manager
Waste Operations

Enc. (2)
Orig. and 3 ¢c - E. S. Goldberg



STATUS REPORT FOR PONDCRETE OPERATIONS (JUNE 26 THROUGH JULY 16, 1989)

¢ Building 788 (processing area)

No new pondcrete was produced.

Two-hundred eighty-eight (288) acceptable blocks of pondcrete
were repackaged into 144 plywood boxes for shipment to the
Nevada Test Site (NTS).

One-hundred forty-six (146) plywood crates were shipped to NTS
for disposal,

¢ Storage Pad 750

Examination of stored saltcrete is continuing. Two (2) boxes
of saltcrete were discovered to have leaked a total of
approximately thirteen (13) pounds of dry material. This
material was collected and transferred to Building 374 for
processing and the boxes were overpacked i1nto metal crates.

e Storage Pad 904

Similar examination efforts have revealed two (2) boxes of
saltcrete which have leaked a total of eleven (11) pounds of
dry material.

Approximately 15,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation.

o Other

Modifications to the remix facility are nearly complete with
startup testing to follow immediately thereafter.



Analytical results from analysis of grab samples collected at the 750
and 904 pondcrete storage aress are summarized below. This report
includes all data collected since 05/09/89. The plant ?uido for
nitrate discharges s 10 mg/1; for gross alpha s 40 pCi/1; and for
gross beta is 50 pCi/l,

Table 1
750 Pad Culvert
Sample Date Nitrate Gross Alpha Gross Beta
ng/1 pCi/q pCi/g

5/11/89 2.48 12 + 12 7+15
5/24/89 2.38 6+ 9 32+20
5/31/89 2.2% 7+11 26 + 22
6/07/869 1.23 16 + 12 -2+16

Table 2

750 Pad Puddle Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta

mg/1 pCi/q pCi/g
5/09/89 3.54 19 + 15 49 + 22
5/14/89 2.63 28 + 17 3+ 8
5/16/89 4 08 6+ 11 13 +18
5/26/89 2 54 24 + 15 11 + 15
9/30/89 38) 14 + 13 31 + 20
5/31/89 1.79 -1+ 8 11 ¥18
6/05/89 28.7 1S + 15 39 + 21
6/22/8% 2.12 24 + 16 33+16

Table 3

904 Pad Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta
mg/1 pCi/q pCi/g
5/09/89 6 89 21 + 17 69 + 23
5/14/89 3.89 23 + 15 12 + 13
5/16/89 2.22 11 + 12 8 +17
5/26/89 2.48 7410 2] + 16
5/30/89 6.4 16 + 14 43 + 22
5/31/89 1.93 13 413 36 + 22
6/05/89 32.1 15 + 14 $7 + 24
6/22/89 24.7 20 + 15 100 + 30

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation

of these data; the data are derived from grab samples taken in a
dynamic system.



Department of Energy

ALSUGUEAGUE OPERATIONS

NOCKY FLATS AREA OFFICE
PO 80X 18
OOLOEN, COLORADO 80402-0828
Wy

David C. Shelton, Director

Hazardous Maienals & Waste Management Division

Colorado Deparument of Health

4210 East 11th Avenue

Deaver, Colorado 80220

Dear Mr. Shelton:

Transmutted herewith is the monthly status report on the pondcrete operations which were
conducted at the U S Department of Energy’s Rocky Flats Plant from May 22, 1989 through
June 25, 1989 As discussed with Mr Fred Dowsett, of your staff, leakages associated with
salicrete container falures are included in this report. Future leakages will be sumularly
reported

Quesnons concerrung the content of the report can be directed 10 Mark E. Van Der Puy, of my
staff, at telephone 966-2473

Sincerely,
#1 ﬂd S Gogarg
Actng Area Manager
Enclosure
cc w/encl
G R. Dancik, CDH
R Duprey, EPA

J Wilson, RFMC

¢¢ w/o encl:
E R. Naimon, Rockwell

LZ-P8NAmold, Rockwell
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Rockwell
International

Rocky Flats Plant

Asrospace Operstions

Rockwell Internstional Corporation
PO Box 484

Goiden Colorado 80402-0464
1303) 966- 7000

Contractor to US Depaniment of Energy

June 26, 1989 89-RF-2196

Edward §. Goldberg
Acting Area Manager
DOE, RFAO

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS
This information is for the attention of Candice Jierree.

Attached is a status report for pondcrete operations from

May 22, 1989 through June 25, 1989. Upon your approval, please

forward the report to the Colorado Department of Health., Copies
are also to be provided to EPA and the Rocky Flats Environmental

Monitoring Council.

If there are any questions concerning the report, please contact
me at 966-7900 or Pat Arnold at 9$66-2056.

f/" Zﬁlhw

€. R. Naimon, Manager
Waste Operations

Enc. (2)
Orig. and 3 cc - E. S. Goldberg



STATUS REPORT FOR PONDCRETE OPERATIONS (MAY 22 THROUGH JUNE 25, 1989)

o Building 788 (processing area)
- HNo new pondcrete was produced.

- One hundred eighty-eight (188) acceptable blocks of pondcrete

were repackaged into 94 plywood boxes for shipment to the
Nevada Test Site (NTS).

- Eighty-four (84) plywood crates were shipped to NIS for
disposal.,

o Storage Pad 750

- A1l of the stored saltcrete {s being carefully examined for
breached containers which will be repackaged or repaired to
mnimize further degradation. As a result, nine (9) boxes of
stored saltcrete were discovered to have leaked a total of
approximately 7.5 pounds of dry material.

o Storage Pad 904

- No leaks or spills.,

- Approximately 132,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation,

o Other

- The reprocessing mixer is in place, with additional

modifications to be installed by July. Draft procedures are
being prepared.



Departmeat of Energy

ALBUQUERQUE OPEAATIONS
ROCKY FLATS AREA OFFICE
PO 80X 928
GOLDEN COLORADO 80402-0028

“JUN 01 1888

Dawvid C Shelion, Director

Hazardous Matenals & Waste Management Division
Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Mr. Shelton:

Transmutted herewith is the monthly status report on the pondcrete operations which were
conducted at the US Department of Energy's Rocky Flats Plant from Apnl 24, 1989 through
May 21, 1989

Quesnons concerning the content of the report can be directed 1o Mark E Van Der Puy, of my
staff, at telephone 966-2473.

Sincerely,
Rush O Inlow
Acung Area Manager
Enclosure
cc w/encl.
G R Dancik, CDH
R Duprey, EPA
J Wilson, RFMC
cc w/o encl.

T Anderson, RFAO
E R Naimon, Rockwell

ZBM. Amold, Rockwell
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Rockwell lnur:«’::!.cp::l.c:r;z:,:: ROCKWQ"
Po Boxess |nternational
Golgen Colorado 80602-0464

1303} 9656-7000
Contractor to U'S Departmant of Enargy

May 30, 1989 89-RF-1895

Rush 0. Inlow
Acting Area Manager
DOE, RFAQ

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS

This information s for the attention of Candice Jrerree
Attached 1s a status report for pondcrete operations from

April 24, 1989 through May 21, 1989 Upon your approval, please
forward the report to the Colorado Department of Health. Copies
are also to be provided to £PA and the Rocky Flats Environmental
Monitoring Councal

If there are any questions concerning the report, please contact
me at 966-73900 or Pat Arnold at 966-2056.

.l =
£ R Naimon, Manager
Waste Operations

Enc. (1)
Orig. and 3 cc - R. 0 Inlow
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STATUS REPORT FOR PONDCRETE OPERATIONS (APR 24 THROUGH MAY 21, 1989)

o Building 788 (processing area)
- No new pondcrete was produced.

- Three hundred thirty-six (336) acceptable blocks of pondcrete
were repackaged into 168 plywood boxes and shipped to the
Nevada Test Site

o Storage Pad 750

- No leaks or spills.

o Storage Pad 904
- No leaks or spills.

- Approximately 157,000 gallons of precipitation runoff were
collected by tanker truck and transported to Building 374 for
evaporation

o Other

- Construction activities have begun on the reprocessing
facility The reprocessing scheme involves placing
unacceptable pondcrete 1nto a 4.5 cubic yard mixer with
Portland cement.



Analytical results from analysis of grad samples collected at the 750
and 904 pondcrete storage areas are summarized below. This report
includes all data collected for the period March 29, 1989 to May 10,
1989. The plant guide for nitrate discharges is 10 mg/1; for gross
alpha is 40 pCi/1; and for gross beta 1s 50 pCi/l.

Table 1
750 Pad Culvert

Sample Date Kitrate Gross Alpha Gross Beta

mg/1 pCi/g pCi/g
3/29/89 2.24 17 + 14 11+¢16
4/05/89 2.05 7+¢10 18 + 16
§/12/89 2.44 5+ 9 2+ 16
4/19/89 2.39 -2+ 12 2+ 14
4/26/89 2.17 5§+ 12 13 ¢+ 22
5/03/89 1.29 9+ 12 11 + 23
5/10/89 .37 6+ 11 27 + 22

Table 2

750 Pad Puddle Monitoring Data
Sample Date Nitrate Gross Alpha 6ross Beta

mg/1 pci/g pei/g
4/11/89 2.88 2+6 1+14
4/11/89 2.76 11 + 10 14 + 16
5/01/89 3.47 7+11 25 ¢+ 22

Table 3
904 Pad Monitoring Data

Sample Date Nitrate Gross Alpha Gross Beta

mg/1 pCi/q pCi/g
4/11/89 9.6 §+9 22 + 16
4/11/89 10.5 11 + 11 27 + 17
5/01/89 5.02 5+ 12 44 + 25

These data were gathered as part of the routine environmental

monitoring conducted by the Environmental Management group to screen
runoff waters from the pads. Care must be used in any interpretation

of these data; the data are derfved from grab samples taken in a
dynamic system,



Internal Letter
O geptember 18, 1989
T0 {Name Organuastion internal Addrees)
K. 6. Peter
. Waste Processing
Bldg. 776
SUBJECT

‘l Rockwell International

No

FROM

904 AND 750 PONDCRETE STORAGE AREAS

Analytical results from analysis of grab samples collected at the 750
~ and 904 pondcrete storage areas are summarized below.
includes all data collected since 06/15/89.
nitrate discharges is 10 mg/1; for gross alpha is 40 pCi/1; and for

gross beta is 50 pCi/1.

Sample Date

06/15/89
06/21/89
06/28/89
07/05/89
07/12/89
07/19/89
07/26/89
08/02/89
08,/09/89
08/16/89
08/23/89

Sample Date

07/12/89
07/31/89
08/07,89
08/08/89

Nitrate

mg/1

PN bt et bt et Bmed Pt et et N PN
o
n

Nitrate

mg/)

6 34
384
3.76
3.17

Table 1

(Nemg Orgenust

750 Pad Culvert

Gross Alpha
pC1/1
9+ 14
4 +11
9 +12
10 + 13
11 + 13
11 £ 10
8 +12
26 + 15
6 +10
I1 + 13
23 + 14
Table 2

Gross Alpha

ONBN

750 Pad Puddle Monitoring Data

pCi/1

4+ 14+ 1+ 4+

10
8

10
16

intamart Address Phone)
A. Dunstan

Environmental Management
Bldg. 250
Ext. 5603

Gross Beta
pCy/1

19 ¢+ 21
-6+ 14
-6 + 18
14 + 19
25 + 18
19

~N
s

[ ] nnd

O o

+ 1+ 1+ 1+ 4 i
(=]
~

Gross Beta
pCi/

19 + 18
27 + 16
13 +£15
26 + 17

This report
The plant gquide for



K. 6. Peter
Page 2
September 18, 1989

Table 3
904 Pad Monitoring Data
Sample Date Nitrate Gross Alpha Gross Beta
mg/1 pCi/l pC1/1
07/01/89 7.68 18 + 16 40 + 21
08/01/89 26 1 11 + 11 43 + 18
08/07/89 130 27 + 13 49 + 19
08/08/89 g 74 20 + 12 20 + 17

These data were gathered as part of the routine environmental
monitoring conducted by the Environmental Management group to screen
runoff waters from the pads Care must be wused 1 any

interpretation of these data, the data are derived from grab samples
taken 1n 3 dynamic system

If you have any questions please call me at extension 5603

L A. Dunstan
Environmental Management

cc F. D Hobbs
A L Schubert
G. H Setlock
C. L. Sundblad
R. B Zuck



APPENDIX B

PAD 750 RUNOFF DATA




750 Puddle Data Sorted by Gross Alpha

Sample
Date

12/16/88
3/8/89
4/11/89
5/31/89
1/31/89
3/8/89
7/12/89
3/21/89
1/4/89
6/22/88
2/1/89
3/22/89
7/31/89
4/11/89
1/6/89
3/15/89
Observations

1/11/89
5/16/89
8/7/89
9/12/88
9/13/88
5/1/89
12/14/88
2/22/89
11/15/88
2/15/89
Observations

2/9/88
12/21/88
4/11/89
9/13/88
3/1/89
5/30/89
9/18/87
12/20/88
6/5/89
Observations

10/6/88
1/26/89
11/10/88
5/9/89
4/21/87
Observations

Alpha
pci/l
-2.00
-2.00
-2.00
-1.00
2.00
2.00
2.00
2.00
2.00
3.00
3.00
4.00
4.00
4.50
5.00
5.00
16

€.00
6.00
6.00
7.00
7.00
7.00
8.00
8.00
9.00
9.00
7

11.00
11.00
11.00
13.00
13.00
14.00
14.50
15.00
15.00
9

16.00

17.00

18.00

19.00

20.00
5

Alpha
Exrror

- e
CODMOMONNOVNIOOO®ON®I

[y

Total Cun.

=
0 OO

.
-

0

10

12

12
Total 26 Cum.

13
15
10
16
12
13
5
18
15
Total 35 Cum.

13

11

19

15

9
Total 40 Cum.

%

%

%

%

26.7

44.0

59.5

68.1



750 Puddle Data Sorted by Gross Alpha

Sample Alpha Alpha
Date pci/l Error

6/10/87 23.00 4
1/18/89 23.00 13
6/10/88 24.00 18
5/26/89 24.00 15
6/22/89 24.00 16
Observations 5 Total 45 Cum. & = 76.7
12/8/88 27.00 13
12/7/88 28.00 14
5/14/89 28.00 17
3/31/87 29.00 8
Observations 4 Total 49 Cum. § = 83.6
3/17/87 32.00 9
11/9/87 32.25 12
5/22/87 34.00 5
Observations 3 Total 52 Cum, % = 88.8
8/8/89 39.00 16
2/24/89 40.00 18
Observations 2 Total 54 Cum., % = g2.2
1/25/89 49.00 20
6/18/87 50.00 7
Observations 2 Total 56 Cum. % = 95.7
4/15/87 74.00 23
Observations 1 Total 57 Cum. % = 97.4
5/5/87 153.00 14

Observations 1 Total 58 Cum. % = 99.1



750 Puddle Data Sorted by Gross Beta Activity

Sample Beta Beta
Date pCi/l Error
2/9/88 -1 30
3/8/89 1 16
4/11/89 1 14
3/17/87 3 9
11/15/88 3 17
2/1/89 3 14
12/21/88 3 18
5/14/89 3 8
3/21/89 5 14
1/4/89 5 13
3/22/89 5 15
Observation 11 Total 11 Cum. % = 18.1
4/11/89 8 15
1/11/89 9 14
1/18/89 9 13
9/13/88 10 24
Observation 4 Total 15 Cum. & = 25.0
11/10/88 11 22
12/16/88 11 13
5/31/89 11 18
5/26/89 11 15
8/7/89 13 15
5/16/89 13 18
11/9/87 14 8
12/7/88 14 18
4/11/89 14 16
1/6/89 15 14
12/14/88 15 13
Observation 11 Total 26 Cum. % = 44.0
12/20/88 16 18
2/22/89 16 15
3/15/89 16 16
1/25/89 17 14
2/15/89 19 14
7/12/89 19 18
Observation 6 Total 32 Cum. % = 54.3
6/10/87 21 14
9/13/88 21 25
1/31/89 22 14
9/18/87 24 11
10/6/88 25 25
5/1/89 25 22
Observation 6 Total 38 Cum. & = 64.7



750 Puddle Data Sorted by Gross Beta

Sample
Date

3/31/87
8/8/89
4/21/87
7/31/89
Observation

5/30/89
6/22/89
1/26/89
Observation

6/22/88
5/22/87
3/8/89
6/5/89
Observation

3/1/89
9/12/88
12/8/88
Observation

5/9/89
Observation

4/15/87
Observation

6/10/88
Observation

6/18/87
Observation

2/24/89
Observation

5/5/87
Observation

Beta
pci/l

26
26
27
27

4

31
33
35

3

37
38
38
39

4

41
42
45

Beta
Error

Total

Total

Total

Total

Total

Total

Total

Total

Total

Total

27
17
14
16
42

20
16
16
45

13
12
18
21
49

17
28
16
52

22
53

7
54

29
55

18
56

22
57

12
58

Cum.

Cum.

Cum.

Cun.

cum.

Cum.

Cum.

Cun.

Cum.

Cum.

3

%

]

1]

Activity

71.6

76.7

83.6

g88.8

21

92.2

94.0

95.7

97.4

99.1



°

750 Puddle Data Sorted by Nitrate Concentrations

Observations

Observations

22

Sample

Date
12/16/88
11/9/87
5/22/87
6/18/87
6/10/87
11/15/88
2/1/89
12/7/88
12/14/88
1/25/89
1/11/89
1/18/89
1/4/89
2/15/89
5/31/89
6/22/88
1/31/89

17 Total 17

9/18/87

12/21/88
6/22/89
2/9/88
5/26/89
3/15/89
5/14/89
4/11/89
3/22/89
4/11/89
5/1/89
4/11/89
5/1/89
5/9/89
3/1/89
6/10/88
8/7/89
8/8/89
5/5/87
5/30/89
7/31/89
12/8/88

Total

Nitrate
mg/1
.64
.67
.87
.90
1.05
1.06
1.09
1.13
1.26
1.39
1.40
1.47
1.54
1.66
1.79
1.80
1.96

Cum. & =

39

2.01
2.10
2.12
2.20
2.54
2.55
2.63
2.76
2.79
2.82
2.83
2.88
3.47
3.54
3.57
3.74
3.76
3.77
3.80
3.81
3.84
3.97

cum .

28.4

£ =

66.



750 Puddle Data Sorted by Nitrate Concentrations

Observations

Observations

Observations

Observations

Obsevations

Cbservations

Observations

10

Sample
Date

5/16/89
12/20/88
11/10/88
1/26/89
9/13/88
3/31/87
9/12/88
3/8/89
9/13/88
2/22/89

Total
3/21/89
7/12/89
4/15/87

Total

3/17/87
10/6/88

Total

4/21/87
Total

6/5/89
Total

3/8/89
Total

2/24/89

Total

49

52

54

57

58

Nitrate
ng/1

4.08
4.11
4.53
4.69
4.82
5.27
5.38
5.41
5.49
5.90

6.13
6.34
7.75

11.60

28.70

3%.20

87.40

Cun.

Cum L]

Cum.

cum L]

Cum.

Cum.

Cum -

%

%

i

83.6

88.8

92.2

94.0

95.7

97.4

99.1



750 Pad Culvert Data Arranged by Gross Alpha

Sample G. Alpha Error

Date pCi/1 pCi/l
4/19/89 -2.00 12
11/12/86 .00 -—
1/11/88 .00 17
3/21/88 .00 19
6/22/88 .00 7
2/8/88 1.00 20
2/22/88 2.00 20
2/29/88 2.00 14
10/19/87 3.00 5
4/11/88 4.00 16
6/21/89 4.00 11
9/21/87 5.00 2
10/12/87 5.00 5
4/25/88 5.00 20
9/14/88 5.00 16
10/12/88 5.00 8
11/9/88 5.00 12
4/12/89 5.00 9
4/26/89 5.00 12
1/18/88 6.00 10
5/10/89 6.00 11
5/24/89 6.00 9
8/9/89 6.00 10
5/9/88 7.00 17
6/8/88 7.00 13
4/5/89 7.00 10
5/31/89 7.00 11
4/18/88 8.00 10
6/1/88 8.00 14
7/26/89 8.00 12
10/22/86 9.00 -
8/24/87 9.00 9
2/1/88 9.00 12
2/15/88 5.00 10
11/15/88 9.00 12
5/3/89 9.00 12
6/15/89 9.00 14
6/28/89 9.00 12
8/1/88 9.75 8.35
1/7/87 10.00 3
7/5/89 10.00 13

Observations 41 Totals 41 Cum., & = 33.



750 Pad Culvert Data Arranged by Gross Alpha

Sample
Date

7/13/87
11/2/87
5/18/88
6/15/88
10/19/88
11/16/88
7/12/89
7/19/89
8/16/89
12/14/87
5/17/89
11/30/88
5/18/87
3/14/88
3/28/88
10/26/88
11/2/88
2/18/87
6/8/87
8/31/87
10/15/86
7/6/88
6/7/89
11/6/86
4/13/87
3/29/89
10/29/86
1/14/87
7/27/87
11/9/87
10/5/88
1/21/87
6/1/87
10/5/87
4/4/88
5/25/88
9/7/88
9/21/88

Observations

G. Alpha
pci/l

11.00
11.00
11.00
11.00
11.00
11.00
11l.00
11.00
11.00
12.00
12.00
13.00
14.00
14.00
14.00
14.00
14.00
15.00
15.00
15.00
16.00
16.00
16.00
17.00
17.00
17.00
19.00
19.00
19.00
19.00
19.00
20.00
20.00
20.00
20.00
20.00
20.00
20.00
38

Error
pCi/l

9

8
15
36
13
24
13
10
13
13
12
14

2
13
18
12
13

4

9
16

15
Totals

79 Cum.

%

65.

4



750 Pad Culvert Data Arranged by Gross Alpha

Sample G. Alpha Error

Date pCi/l pci/l
9/14/87 21.00 10
10/26/87 21.00 5
11/16/87 21.00 13
6/29/88 21.00 18
12/10/86 22.00 ———
5/4/87 22.00 2
12/24/86 23.00 0
6/15/87 23.00 7
8/23/89 23.00 14
7/20/87 24.00 12
3/7/88 24.00 28
5/2/88 24.00 20
12/2/86 25.00 2
4/27/87 25.00 13
12/17/86 26.00 ---
3/11/87 26.00 12
8/3/87 26.00 32
9/28/87 26.00 8
8/2/89 26.00 15
2/4/87 27.00 1
3/18/87 27.00 11
6/22/87 27.00 17
11/26/86 28.00 ——
3/4/87 28.00 6
3/30/87 28.00 23
1/25/88 28.00 15
Observations 26 Totals 105 Cum. & = 87.
11/19/86 32.00 ———
12/3/86 32.00 -
3/25/87 32.00 4
2/25/87 34.00 9
6/29/87 35.00 6
7/6/87 35.00 5
8/17/87 35.00 6
2/11/87 39.00 9
12/21/87 39.00 19
1/28/87 40.00 10
Observations 10 Totals 115 Cum. & = 95.
5/11/87 42.00 10
8/10/87 43.00 11
Observations 2 Totals 117 Cum. % = 97.
9/28/88 55.00 28
4/20/87 58.00 2
Observations 2 Totals 119 Cum. § = 98.



750 Pad Culvert Data Arranged by Gross Alpha

Sanmple
Date

4/6/87
Observations

G. Alpha
pCi/1

164.00
1

Error
pCis/l

9
Totals

120 Cunm.

% =

99.

6



750 Culvert Data Arranged by Gross Beta Activities

Sample
Date
6/15/87
10/26/87
9/21/87
3/21/88
8/10/87
12/21/87
10/29/86
4/18/88
6/21/89
6/28/89
7/6/87
8/24/87
1/21/87
8/17/87
11/30/88
6/7/89
5/2/88
12/2/86
8/9/89
4/6/87
11/9/88
4/12/89
4/19/89
12/10/86
12/17/86
3/4/87
11/15/88
10/19/87
3/18/87
4/11/88
11/16/88
9/28/87
7/26/89
9/14/87
5/17/89
3/30/87
4/27/87
10/12/88
12/24/86
7/27/87
12/14/87
4/4/88
4/13/87
10/12/87
1/25/88
Observations

Beta
pci/l

-24
-22
=17
-17
-15
-15

-8

-6

[
OQVWWVWWOVWOWOPBIVOAOAVNOUIMEWWWWNNNNDNNEO

»

-t
o =
o

Error
pci/l
17

22

8
32
15
40
25
14
18

0

0
24

3
12
16
23
15
15

8
14
16
14

8
17
0
2
32
21
14
16
16
15
11
20
14
30
0
36
31
9
20
29
Totals

45 Cum. & =

37.7



750 Culvert Data Arranged by Gross Beta Activities

Sample G. Beta Error
Date pci/l pCi/l
4/25/88 11 30
3/29/89 11 16
5/3/89 11 23
2/29/88 12 33
4/26/89 13 22
10/22/86 14 -
11/6/86 14 -
1/7/87 14 0
2/8/88 14 32
6/22/88 14 13
9/14/88 14 26
11/2/88 14 18
7/5/89 14 19
8/16/89 14 16
11/19/86 15 ---
5/18/88 15 22
6/29/88 15 27
8/2/89 15 17
12/3/86 16 -—
2/4/87 16 22
7/20/87 16 10
6/1/88 16 25
10/26/88 16 16
5/18/87 17 29
6/1/87 17 15
9/28/88 17 32
2/18/87 18 2
8/3/87 18 37
5/25/88 18 25
4/5/89 18 16
8/1/88 18.09 16.56
11/12/86 19 -—
11/26/86 19 ---
6/15/89 19 21
8/23/89 19 21
5/9/88 20 26
Observations 36 Totals 81 Cum. % = 68.
7/13/87 21 12
9/7/88 21 27
7/19/89 21 19
2/1/88 22 26
1/14/87 23 5

2/22/88 24 29



750 Culvert Data Arranged by Gross Beta Activities

Sample
Date

6/8/88
6/15/88
10/5/88
10/15/86
2/11/87
3/14/88
10/19/88
7/12/89
2/15/88
3/28/88
5/31/89
5/10/89
3/11/87
5/4/87
11/2/87
11/9/87
11/16/87
Observations

7/6/88
5/24/89
9/21/88
3/25/87
3/7/88
Observations

6/8/87
6/22/87
10/5/87
2/25/87
4/20/87
Observations

8/31/87

6/29/87

1/28/87
Observations

5/11/87
Observations

G. Beta
pCi/l

24
24
24
25
25
25
25
25
26
26
26
27
28
29
29
29
29
23

32
32
34
37
39
5

42
43
44
48
50
5

54

58

59
3

63
1l

Error
pcCi/l

23
59
33
12
30
14
18
28
33
22
22
18
9
S
3
38
Totals

20
20
25
2
29
Totals

13
22
71
40
7
Totals

3

10

17
Totals

2
Totals

104

109

114

117

118

Cum.

Cun.

Cunm.

Cum.

Cum.

87.7

91.9

96.2

98.7

99.6




750 Pad Culvert Data Arranged by Nitrate Values

Sample
Date

10/22/86
5/18/87
8/3/87
8/17/87
2/22/88
3/7/88
4/4/88
7/19/89
9/21/87
2/29/88
4/11/88
7/12/89
2/8/88
9/7/88
9/21/88
11/12/86
7/5/89
6/15/87
6/22/88
6/8/88
8/1/88
7/13/87
9/14/87
5/9/88
10/5/88
4/25/88
8/9/89
7/20/87
9/28/87
12/3/86
2/4/87
3/18/87
5/4/87
6/1/87
6/8/87
3/28/88
4/18/88
8/2/89
3/14/88
8/16/89
8/24/87
6/28/89
10/12/88
10/5/87
11/6/86

Nitrate
mng/1l

1.40
1.40
1.40
1.40
1.40
1.44
1.45
1.46
1.47
1.47
1.50
1.53
1.55
1.55
1.56
1.60
1.60
1.62
1.65
1.66
1.67
1.70
1.70
1.72
1.72
1.75
1.75
1.77
1.79
1.80
1.80
1.80
1.80
1.80
1.80
1.82
1.84
1.85
1.86
1.87
1.90
1.90
1.93
1.96
2.00



750 Pad Culvert Data Arranged by Nitrate Values

Sample
Date

11/19/86
12/10/86
2/18/87
5/11/87

Cbservations

4/5/89
9/28/88
7/21/87
1/7/87
12/24/86
7/6/87
4/26/89
2/11/87
2/25/87
3/29/89
5/31/89
8/23/89
6/1/88
5/10/89
5/24/89
4/19/89
11/26/86
1/28/87
5/25/88
4/12/89
6/21/89
5/17/89
1/14/87
11/9/88
6/15/89

Observations

9/14/88

Observations

10/19/87

Observations

Nitrate
mg/1

2.00

2.00

2.00

2.00
80

2.05
2.07
2.10
2.13
2.14
2.14
2.17
2.20
2.20
2.24
2.25
2.29
2.32
2.37
2.38
2.39
2.40
2.40
2.44
2.44
2.44
2.48
2.50
2.68
2.75
25

Totals

Totals

Totals

Totals

93 Cum.

118 Cun.

119 Cun.

120 Cum.

%

%

%

%

]

77.1

97.9

98.8

99.6
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